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XV 

PARASITES AND DISEASE 

•THE GERM-LIFE WITHIN US 

By GEORpE SOMERVILLE, M.D., D.P.M., Deputy Medical Superintendent at the 
fVest Horn Mental Hospital, 


B acteriology is the branch of 

biological science concerned with the 
study of the life-history of a grouji of 
organisms far down in the scale of living 
things. Members of this species are fre- 
quently referred to as “ microbes,” ” germs,” 
or • micro-organisms ” ; collectively they 
may be termed ” bac- 
teria.” •These lowly 
forms of life belong 
to the vegetable king- 
dom ; they are plants 
and play a vital part, 
constructive and de- 
structive, in the phy- 
siological economy of 
nature. Bacteria are 
universally distri- 
buted, and, from the 
record of the rocks, are 
believed to havecjtist- 
cd from earliest times. 

Until the middle of 
the nineteenth cen- 
tury, bacteria were 
regarded in the 
scientific wotid as * 

“ curiosities of the 
... * microscope.” 

Liebig, the 
famous chemist, 
maintained that all 
fermentative and 



PROFESSOR ROBERT KOCH, 1843-1910 
The discoverer of the tubercle bacillus. 


the controversy reg.inlinj^ “ spontiincous 
generation.” Believers in this llirory held 
that bacteria originated tVoiri organic matter 
as a sequence (o piitrcCaction. Pasteur proved 
that all pulrelactiou is caused by the action 
of* bs'ictcTia aheady fnrspnt^ and that, if care is 
taken to exclude their intrusion, fluids con- 
taining organic mal- 
Ut, such asf milk or 
nine, can be pre- 
served indefinitely. 

In 18G3, the asso- 
ciation of baett^ria 
with disease was 
established by 
Davainc, who dis- 
coveard a specific 
bac illus in the blobd 
of animals snfrering 
from anthrax. ‘Phis 
relationship was 
further investigated 
by Pasteur who tlms 
paved the way to the 
subsequent advances 
in the science of the 
causation and ptc- 
vcrilion of disca.se. 
He was followed by 
Koch pop u lari y 
famous for his dis- 
covery <jf the tubercle 
bacillus — scicnlifi- 




• putrefactive processes were due to purely cally respected for liis invention of methods of 

® • 1 • _ T. 1 1 . ' ..1 a U ... r. r-vC lAiUtf-ll 


’ chemical changes. It was Pasteur who laid t he 
foundations of modern bacteriology by his 
claisical studies of yeasts and their relation 
to 'tithe phenomena of fermentation. By his 
experiments he was able to obtain pure 
cultures of various organisms and so render 
possible |n accurate study of their nature 
•an€ activities. Incidentally Pasteur settled 

1009 


staining and cultivation of bacteria which 
arc universally practised to-day. 1 he varioiis 
kinds of organisms wltich produce suppura- 
tion in wounds, and the spirillum of cholera 
w’crc also investigated by Koch. . 

Gertain other landmarks in bactcrililogi(;al 
history arc worth recording. Towards the 
end of the nineteenth century, the bacillus 

38 
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COCCI 


BACILLI 


SPIRILLA 

THE SIMPLER FORMS OF BACTERIA 
Showing the three types of lower bacteria — ^the globular or 


spherical 


the rod-like “ bacilli ’’ and the spiral or 
curved “ spirilla.” 


of diphtheria was discovered by Klel)s and 
LbfHcr ; the organism of influenza by 
Pfeiffer and of plague by Yersin. The mos- 
quito cycle of the malarial parasite was 
described by Ross in 1897 ; the protozoa of 
sleeping sickness by Gastellani in 1903, and 
tlic spirocha*te of syphilis in 1905 by 
Schaudinn and Hoffmann. 

Though indirectly some varieties of bac- 
teria, by producing deadly diseases, are 
inimical to life, others are all- 
in important fof the continuation of 
Nature. plant and animal life. Without 
putrefaction and decay, the earth would be 
encumbered with the dead remains 
of animals and plants and would 'V 
become barren from loss of organic ^ 

matter originally derived from it fif 

but not returned to it in an X 
assimilable form. Plants and con- I ^ 

sequcntly animals are largely 
dependent for their existence upon STf 

the bacteria in the soil which not ^ 

only break up and render assimil- ^ 
able nitrogenous matter such as ^ 

manure, but are also capable of ^ 
Gxing atmospheric nitrogen. In- 
dustrially, bacteria are of extreme 


— /I indigo are dependent upon 
^ / I bacterial activity. • 

/ f fiacteria are minute, coloarless, 

unicellular vegetable organisms of 
^ varying shape and size. 

&aei^? surrounded by 

envelop^ of condensed 

protoplasm which in some varieties 

assume the form of a definite 
capsule or sheath. Nuclei are not 
demonstrable. Certain species 
\ possess the power of movement, 
f Bacteria may be divided into 
two groups : the lower and simpler 
and the higher and bctter-devel- 
lular or oped. The lower forms are more 
piral or numerous and multiply by simple 
fission. Three types arc described: 
the coccus, the bacillus, and the spirillum. 

The Cocci are globular or spherical in 
shape. • They are classified according to 
their method of multiplication or division. 
A chain of cocci — “ streptococci ” — will be 
formed if division occurs in one axis only ; 
a bunch of cocci — “ staphylococci ” will 
result if division takes place irregularly. The 
cocci may show a tendency to remain in 
pairs ; they are then known as “ diplococci.” 
Packets of cocci, funning more or less cubical 
masses, arc called “ sarcinae.” 

The Bacilli are cylindrical rods with 
rounded or rectangular ends and varying 


\ 7 


gTREPTOCOCCI 

•• 


STAPHYLOCOCCI 


% . ts « 




impon^nce. The fermentation 
of wine and beer ; the ripening 
of cheese and tobacco ; the process 
of tanning and the preparation 


DIPLOCOCCI I SARCIH/g. j 

THE DIFFERENT TYPES OF COCXH 
** Stteptocood *' form chains when they multiply ; staphy- 
lococci " divide irregularly and form bunches ; ** dlploco^’* 
remain in pairs, and the cubical masses are termed ** aatdnte.** * 
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simple: SPORE- 

FlS3\OK FORMATION 


HOW BACTERIA MUl-'l IPLY 
The lower forms reproduce simply by diviJinK in two, while 
many of Uic higher forms shed spores which have dev/eloped 
within the parent organism. 


greatly in length. As a rule they 
are motile and many possess flag- 
eUa — delicate protoplasmic threads 
which vibrate to and fro. The 
Spirilli are cur\’cd on spiral fila- 
ments. They are divided into the 
“ comma ” bacilli or vibrios, and 
the spirochstes. The latter type 
is distinguished by its length and 
flexibility : its motility is caused 
by an undulating or screw-like 
contraction of the protoplasm. 

The fliGMKR Bacteria consist of 
branching filaments made up of 
simple elements such as occur in 
the lower forms. They are often 
ensheatlu^ and the component fila- 
ments are interdependent. Growth 
may occur at one end while the other 
serves to attach the organism to some object. 
In certain of tl>e highest types, spceigl ele- 
ments are set apart for the particular function 
of reprodueliori. 

Bacteria under favourable conditions mul- 
tiply rapidly. Reproduction takes place by 
simple “ fission ” or by “ spore 

Reproduc- formation. Fission is a process of 

non. . • , * , , 

transverse division whereby the 

protoplasm divides into •two equal parts, 
each of which lives on and divides in its 
turn. Spore formation represents a resting 
stage of the organism and serves to perpetuate 
the species when it is threatened with cxtinc- 
tion/rom adverse circumstances, e.g. presence 
of oxygen or lact of prdper food. A minute 
granule appears within the protoplasm. It 
enlarges ; becomes enveloped in a thin but 
resistive membrane, and lies within the 
mother cell — a potential new organism. 
Spores are highly resistant to the influence 
of teniperature and noxious chemical agents, 
^nd may remain vital for months or even 
years. In a suitable medium the spore 
“ germinates ” ; it swells, elongates, bursts 
fortl# from the capsule and assumes the 
original bacillary form. The higher bacteria 
such as moulds reproduce by special fila- 
ments which form hundreds of spores ; yeasts 
give off li^e buds which in time produce 
Dcw^chains of fungus. 


Bacteria, like all living organisms, require 
suitable nutritive .sulistaiiccs and certain 
environmental conditions in ord^r 

Growth multiply. 

Carbon, liydrogen and nitrogen 
arc the main nutritive elements, and these 
are derived from carbohydrates and pro- 
teins. Hence bacteria are chiefly found living 
on the complex organic material which forms 
the bodies of dead plants and animals. One 
species can directly utilise the atmospheric 
nitrotren — a matter extreme importance 
in agriculture. Free oxygen is nccc.ssary for 
the growth of certain bacteria ; they arc 
then known as “ aerobic.” Some cannot 
develop in the presence of this gas and arc 
termed “ anaerobic.” Othci-s can grow cither 
in the presence or absence of oxygen but 
with a jircfercnee either one way or the 
other and are described as ” facultative 
anierobic.” 

Water is absolutely essential for the growth 
of bacteria. Drying impairs their vitality 
and may actually kill them. Resistance to 
this varies with the species. The anthrax 
bacillus, which retains its virulence after 
years of dessication, is much more resistant 
than the spirillum of cholera which is in- 
capable of development after two or three 
hours of drying. * 

Temperature is an important factor in the 
life of bacteria. Though there is a fair range 
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THE IMPORTANCE OF BACTERIA IN INDUSTRY. 

Beer fermenting in a brewery — a process in which the natural activity of bacteria is turned to man’s use. 


within which they can exist, there is an 
optimum at which growth is most luxuriant. 
The normal inliabitj^nls of the human 
body and those organisms which produce 
disease thrive best at blood heat (37*C.). 
Unnatural temperatures cause them to lose 
some of their properties. Exposure to intense 
cold paralyses bacterial life but does not 
destroy it ; a suitable temperature causes 
the spores to germinate and the bacilli arc 
rapidly restored to normal activity. Ex- 
posure to a sufficiently high temperature for 
a sufficient period kills bacteria. Moist heat 
is more efficient than dry heat. The appli- 
cation of steam under pressure for fifteen 
minutes suffices to kill all known organisms. 

Most bacteria develop best in the dark. 
Sunlight and, to a less degree, electric ligh^ 
are injurious to bacterial existence. Exposure 
to direct sunlight for a few hours kills most 
bactefia — notably tliase of plague and tuber- 
culosis. The effect of sunlight is enhanced 
by dryness. The ultra-violet rays, through 


the medium of the Finsen lamp, are utilised 
to cure lupus vulgaris, a tubercular inflam- 
mation of the skin. Unfortunately the action 
of sunlight is superficial ; the rays have 
comparatively little power of penetration. 
X-rays and radium emanations have little 
effect in checking bacterial growth. • 

According to theit mode of life bacteria 
are divided into two classes. When the 
organisms derive their nourishment from a 
living animal or plant — the “ host,” they 
arc known as ” parasites.” If they obtain 
nourishment from dead organic matter, they 
are termed ” saprophytes.” Certain sapro- 
phytes play an important and useful par(* 
in everyday life. They are the putrefactive 
agents which transform dead and decaying 
matters into their component elements^ and 
render them available for vital assimilation 
thus completing the cycle of life. 

As already indicate, the chief effect of 
bacterial growth is to disintegrate or reduce 
to simple elements the complex orjjhnk 
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matter which forms the bodies of animals 
and plants. 

In pytrelaction, proteins arc split up in a 
manner analogous to the digestion of pro* 
teins in the gastro-int^stinal tract. In fer- 
mentation, carboliydrates arc reduced with 
the production of alcohols, ethers and acids, 
e.g., the ordinary fermentation of sugar by 
yeast. The mode of bacterial action in both 
processes appears to be dependent on the 
formation of “ ferments ” which may 
be set free in the surrounding fluid or 
may be retained within the bacterial cell. 

Gas formation is a common accompani- 
ment ^f bacterial action. The evil-smelling 
gases in the intestine and marsh gas are 
produccdoin this way. 

Alteration in the medium in which bacteria 
develop, most frequently towards an acitl 
reaction, is another common result of bac- 
terial activity. The souring of milk, the 
becoming rancid of butter, and the prepara- 
tion of vinegar exemplify this. Bacteria arc 


also responsible for the production of many 
brilliant pigments. 

In the human alimentary canal, bacilli are 
present from a few days after birth until the 
end of life and they play a useful and neces- 
sary partindigestion, though undcrcertaiiuir- 
cumstances they may cxendse harmful clfciis. 

Many substances arc ]>roduced by bacteria, 
the exact nature and composition of which 
arc unknown ; these include poisonous 
bodies- toxins ’* which are so significant 
in the causation of disease. 

In relation to bacterial activity it is a 
notable fact that most bacteria produce 
substances which cventtially inhibit their 
growth and functioning. Thus alcohol, 
vinegar, and the gases resulting fioin the 
activity of the intestinal bacilli <-heck the 
excessive growth and finally exterminate 
their respective bacteria. It is believed that 
the sudden crisis and subsetjuent recovery fn 
certain infectious diseases, such as pneu- 
monia, is oci asioncd in this manner. 'I’lic 
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5P0RE-F0RMIN(< 
OF MOULD 


BUODINQ OF 
YEAST CELLS 


HOW MOULDS AND YEASTS REPRODUCE 
Aioulds possess special filaments in which snores are formed ; 
yeasts give off little buds which in time produce new chains of 
organisms — both are higher forms of bacteria. 


infective organisms are killed by tlic poisons 
they themselves have generated. 

RELATION OF BACTERIA TO DISEASE 
• Owing to the power of bacteria to exist and 
multiply in living tissues and to produce as 
a result of the vital activities certain chemical 
substances inimicable to cellular lile, ani- 
mals, including man, jirc subject to so-called 
“ bacterial diseases.” *Thc disease process is 
revealed at the site of in\'asion by local 
tissue changes ; at a distance, following the 
absorption and diflusion of bacterial pro- 
ducts or toxins, by trcllular degenerations ; 
generally, by e\idcnce of mal-nutrition from 
alterations in the vital processes. 

Complete proof that a specific organism is 
the direct cause of a certain disease necessi- 
tates the fulfilment of three conditions ; the 
organism must alwa^'s be present in the body 
or its discharges whenever the disease is 
present ; the organism must be capable of 
being isolated and culti\'atcd outside the 
body ; inoculation of a healthy animal with 
the pure culture ihus obtained must be 
followed by symptoms of the original disease. 

Dilpascs caused by bacteria are regarded 
as “ infective ” and the chief methods of 
Spread op Infection are : — 


LIBRARY 

( I ) Inoculation through wound- 
ed or unwound^ surfaces of 
the skin or mucou^ mem- 
branes : e.g. syphilis. 

(a) The swallowing of organisms 

in food, water, or dust — 

intestinal infection ; e.g. 
typhoid fever. 

{3) The inspiration of bacteria 
or their spores — pulmonary 
infection ; e.g. tuberculosis. 
(4) Inoculation through the 
agency of some biting insect 
such as the mosquito ; e.g. 
malaria. 

Tw'o important modifying factors 
must be considered in illation to 
bacterial disease. 

(1) The infective agent. Bac- 
teria vary greatly in virulence. 
A streptococcus which causes a 
slight® local inflammation may cause a 
fatal septicemia when its viridcncc is 
raised. The number of organisj|ns introduced 
and their portal of entry are influential 
factors. There is a natural limit to the 
number of invading organisms which healthy 
tissues can resist and direct in\ asion of the 
blood-stream is more dangerous than a local 
infection. 

(2) The subject of infection. Normal indi- 
viduals vary widely in their susceptibility 
and resistance to infec tion. Race, age and 
personal idiosyncrasy are important deter- 
minants. Increased susceptibility may be 
caused by exposure to extremes of tempera- 
ture ; hunger, tliirst. excessive fatigue j and 
debility from other disease. A notable 
example of diminished resistance to oiganis- 
mal infection is seen in the case of diabetes ; , 
severe forms of tuberculosis and skin inflam- 
mations are very apt to complicate this 
disease. Certain individuals may possess ah 
absolute resistance to specific infections. 
They are regarded as possessing a “ natural 
immunity.” Several diseases, notably sjnall- 
pox, measles and scarlet lever do not tend 
to recur in persons who have previously 
suffered from them even though tliey are 
again exposed to infection. Th^first i|^a(k 
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is protective and an “ acquired immunity 
to a specific disease has been gained. In 
contrast fo this, attacks of certain diseases, 
especially pneumonia, influenza, erysipelas 
and diphtheria, predispose to recurrent 

attacks of the same disease. It is interesting 

to note that t|ic lower animals arc naturally 
immune to certain important diseases— 
syphilis, leprosy, gonorrhoea, cholera and 
typhoid — to which man is suscc^ptiblc. 

Certain tissue changes are produced at the 
local site of a bacterial invasion. I'hey arc 
Attack nature ; destructive or 

and degenerative on the part of the 
Defence, bacteria— defensive or reparative 
on*lhc part of the tissues, 'logcthcr they 
constitute the “ inflammatory reaction.” 

In tRc process of inflammation there is a 
preliminary flooding of the invaded tissues 
with blood. Later a stasis or local stagnation 
follows. 'I’lic white blood cells adhere to the 
capillary walls and gradually push tiieir way 
in great numbers into the ti.ssuc spaces. At 
the same time there is an exudation of 
lymph fi'om the blood. The white corpuscles 
aided by the fixed tissue cells endeav«)ur to 
ingest and destroy the invading organisms. 
This constitutes “ phagocytosis,” one of the 
body’s main defences against bacterial dis- 
ease. Should the phagbcytic cells overcome 
the invaders, resolution takes place ; the 
white cells return to the circulation and 
repair of any damage is effected by the 
activities of the cells of the surrounding 
tissues. Should thq bacteria destroy the 
phagocytes (either as a result of l lie virulence 
of their poisons or the feeble powers of the 
pibtcctive cells) there is destruction or 
“ necrosis ” of tissue ; the bacteria flourish 
and pus formation results. 

The ItM-al tissue changes at the site of the 
bacterial invasion may be rclali\'cly of little 
'significance compared with the general 
eficcts which arc produced by the toxins 
elaborated there and absorbed into the 
circulation. An intoxication, an.ilogous to 
(frug-poisoning, results and the highly 
developed secretory cells of organs such as 
the kidneys and liver arc apt to suffer. They 
^dci;g« a change known as cloudy swcl- 
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ling ” which, in severe intoxications, may be 
followed by fatty degeneration or actual dis- 
integration of the cells. It should be noted 
also that certain toxins have a selective 
affinity for certain tissues, e.g. the diph- 
theritic and let.anic pr)is<ms spr<Ma11y sclei’t 

and attack the ner\-ous .system. 

Another effect of the circulation of bac- 
terial toxins, i.f. tox.Tniia, is a disturbance of 
metabolism. The processes of digestion, 
absorption, and assimilatitm of U)od, and of 
excretion of waste products are upset and 
consequently the general level of organic 
functioning is lowered. Malnutrition and a 
degree of wasting are iiu'vitablc. 

An important feature of toxa'mia is inter- 
ference with the process of he.it regulation 
resulting in fe\'er.” 'I'liis varies in degree 
and course, sometimes conforming to a 
definite type when the bacteria are .selective 
in their field of attack as in typhoid, some- 
times of a very irregular nature when the 
bacteria from lime to time invade fresh areas 
of the body as in suppurative aflections. 



THE BLOOD’S DEFENCE AGAINST 
BACTERIA • 

White blood cells or phagocytes devoufl'ng and 
destroying disease germs which have entered 
the body. 
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The actual cause of the development of fever 

is obscure ; it may result directly from the 

action of the bacterial poisons on the heat- 
regulating centre in the brain ; the modern 
tendency is to regard it as a protective 
response on the part of the body against the 
invading organisms.. 

Toxins arc poisonous bodies produced by 
the vital action of bacteria within the animal 
Toxins tjody or in artificial media. They 

and arc regarded as specific products 
Antitoxins, oftiic vital activities of the bacterial 
cell, thus differing from ptomaines which 
originate from the disintegration of matter 
subsequent to bacterial action. 

'I'oxins may be retained within the bacterial 
cell remaining an integral part of it (endo- 
toxins or intra-ccllular toxins), or, after their 
formation in the cell, they may be secreted 
into the surrounding medium (extra-cellular 
toxiiu). I'hc diphtheria and tetanus bacilli 
arc the best examples of organisms which 
produce an extra-cellular toxin. When a 
culture of these organisms is filtered through 
a porcelain filter, toxic fluids arc obtained, 
which on injection into animals exactly 
reproduce signs of the corresponding dis- 
eases. In contrast, the bacilli of tuberculosis, 
typhoid, anthnix and cholera produce endo- 
toxins which cannot be separated by filtration 
oi' 'other method from the protoplasm of the 
bacterial cells. 

Comparatively little is known about the 
intimate chemical nature of toxins. The 
extra-cellular variety are allied in constitu- 
tion and character to proteins. They are 
uncrystallisable, soluble in water, and rela- 
tively unstable. Their toxicity is diminished 
or destroyed by heat, light and chemical 
^ agents. Regarding the toxins intimately 
, associated with tlie bacterial protoplasm 
tlicrc is little definite known but they are 
believed to be similar in chemical nature 
to the extra-cellular toxins. 

By repeated injection in animals of small 
and weakened, but gradually increasing, 
doses of a specific toxin, a state of gradually 
resistance to the toxin is acquired, 
is stimulated to produce a neutra- 
lising body — an antitoxin — the physiological 


increasing 
The blo^ 


antidote to tlic toxin. According to the 
antecedent injections, these bodies are pro- 
portionately increased and the blcSd-serum 
of these animals when withdrawn can be 
used to confer antitoxic powers upon other 
animals or human beinj^. 

Serums are now prepared, by the gradual 
and prolonged immunisation of some animal 
— ^usually tire horse, for protection against 
various diseases and also for their cure. 
Chief among thc.se are the anti-diphtheritic 
and anti-tetanic scrums. 

(For other protective responses of the blood 
to organismal infection, see the section on 
The Blood.) 

BACTERIOLOGY OF SOME IMPORTANT 
DISEASES 

A large number of organisms give rise to 
the formation of pus ; these include staphy- 
Acutc lococci, streptococci, pneumococci, 
Inflanuna-' gonococci, meningococci, the ba- 
uoas. tuberculosis and typhoid, 

and the common bacilli of the intestine. 

Staphylococci and Streptococci are the 
most frequent causes of localised inflamma- 
tions. Skin suppurations such as pustules, 
boils, carbuncles and impetigo, catarrhs of 
mucous membranes, inflammations of the 
bone marrow and abscesses arc commonly 
a result of staphylococcal infections. Deep- 
seated, spreading and grave inflammations 
such as erysipelas, puerperal uterine sepsis, 
ulcerative endocarditis, and septicaemia are 
generally associated with streptococcal infefc- 
tions. Streptococci vary greatly in viru- 
lence. A special variety, the diplococcus 
rhcumaticus, is regarded as the causal facior 
in the joint and heart valve inflammations 
which occur in rheumatic fever. 

The Gonococcus produces an acute inflam- 
mation of the human urethra accompanied 
by the discharge of infective pus. Gonococci 
arc small oiganisms, coffee-bean shaped and 
commonly grouped in pairs. They SM:e 
usually found within the pus cells and are 
oflen referred to as the “ intracellular diplo- 
coccus.” Gonorrheal infection may originate 
as a venereal dbease or may be innocently 
acquired from contact with infected* toweb» 
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THB OUTWARD SIGNS OF BACTERIAL INVASION 
A diseased cow, showing emaciation due to severe tubercular infection. 


etc. In the new-born, a serious inflammation Pneumonia. cocci arc oval-shaped, 

of the eyes may be caused by infection from fnaul in pairs, and (ire surrounded by well- 
maternal discharges. Gonococci may tausc defined capsules. 'J'heir virulence is subject 
inflammation in any jiart of the genito- to great variation and they arc often found 
urinary tract, in tlie joints and in the heart in the healthy in uth. The pneumococcus 
valves. • , is a pus-foriniiig organism and may be the 

The Meningococcus is the cau.;ai organ- causal factor in broncho-pneumonia, pleu- 
ism in Epidemic Cerebrospinal Meningitis risy, endocarditis, pericarditis, peritonitis, 
(“Spotted Fever”). It resembles the im'ningitis, and arthritis. In acute pneu- 
gonococcus in appearance and arrangement, monia, the pneumococcus may be associated 
The meningococcus gains entrance to the with other causal organisms, vi/., the 
body by way of the nasal passages ; it is pncurno-bacillus, the inliuen/a bacillus, and 
, frequently found in persons who do not a strcptwocc-us. 

•suffer from the disease but who arc respon- 'ruBERuuLOsis is one of the most widely 
sible for spreading it (carriers). I'he mcnin- spread of all diseases in man and animals, 
go^pccus can usually be found in the ccrcbro- It is caused by the tubercle bacillus — a 
spinal fluid of infected persons. In the treat- minute, non-motilc, slender rod. Two chief 
ment of tills distrse a curative scrum has types of bacilli arc recognised : the human 
been used with some success. ■ — ^wliich is the common cause of tub^Atlosis 

The Pneumococcus is the organism mast in man, and the bovine — wliich produces 
jcogunonlf found in eases of Acute Lobar tuberculosis botii in cattle and in man. 
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Tubercle bacilli have considerable powers of appear as a malignant pustule, as acute 
resistance and can retain their vitality out- pneumonia or as a serious form of blood- 
side tlic body for prolonged periods. Dried poisoning (anthracaemia). An anK-anthrax 
phthisical sputum has been found to contain scrum is used in treatment. * 

virulent organisms after two mouths. Ex- Tetanus or Lockjaw is produced by the 
posure to a moist heat of 7o®C. for some tetanus bacillus — a rod-shaped organism with 
time (thirty minutes) is fatal to them, and a single spore at one end, giving it the appear- 
this method is used in sterilising milk ance of a drum-stick. The bacilli arc widely 
(pasteurisation). Infection takes place distributed in nature and are commonly 
througli the inhalation of tubercle laden found in soils which have been well manured, 
dust or droplets of salh a ; from the inges- The spores, like those r)f anthrax, are highly 
tion of tubercular milk or meat ; or by resistant. Infection results from wound 
direct inoculation of the skin. Pulmonary contamination, and the .symptoms arc due 
tuberculosis (phthisis) is nearly always caused to the toxins produced in the wound acting 
by the human tyi)e of bacillus : abdominal on tlie nervous system. A standardised anti- 
tuberculosis and tuber<-ulosis of bones and tetanic serum is used very successfully ^ a 
jciints (common in children) is attributed in preventative in wound infections ; i^ actual 
at least half the cases to the bovine type treatment it is of less value, for the disease 
derived from infected milk. Scarcely any is only recognised when considerable absorp- 
tissue or organ in the human frame is tion of toxins has occurred, 
immune to tubercle infection. Although Diphtheria is caused by the Klebs-I.bfller 
tuberculosis is best known as a lung disca.se, bacillus^-a slender, non-motilc,non-sporulat- 
the glands, bones, joints, skin, peritoneum, ing organism with rounded ends. The 
urinary organs and brain membranes are virulence of the bacillus varies considerably ; 
frequcirtly attacked. it may be found in the throats of healthy 

SYPHii.ts is caused by an organism known persons, but in the susceptible it produces a 
as the Spii-ocha-ta Pallida or Treponema surface Inflammation. The bacilli flourish 
Pallidum. It is a delicate, thread-like and produce their toxin, which on absorption 
$])irillum, actively motile and readily des- poisons the heart, ncr\'cs and kidneys. The 
trcyed by heat or absence of moisture. The disease may be acquired by direct infection 
spirochxtc ha.s been dc^:ionstrate.d in every' or may be contracted through the agency 
form of syphilitic lesion, including the brain of infected milk. Early injection of diph- 
in general paralysis and in the organs of theritic antitoxin is speedily followed by a 
children suflcring from inherited syphilis, reduction in the severity of the symptoms. 
Syphilitic infection may be acquired venere- Typhoid Fever and the diseases allicd*to 
ally or may arise innocently from contact it, Para-typhoid A and B, Bacillary Dysen- 
by kissing, or through the medium of articles teiy and bacterial forms of meat poisoning 
contaminated by a syphilitic. pci"son. are caused by a number of organisms— *the 

Anthrax is a comparatively rare disease colon-typhoid group — which resemble each 
caused by the anthrax bacillus and com- other considerably in their general appear- 
municated to man by certain animals such ance, mode of growth, cultural habits, and, 
"as sheep, oxen or horses. The organism is roughly, in their cfTccls upon the intestine , 
relatively large and produces spores which and uix)n the body as a whole. The typhoid • 
have a high degree of resistance. They bacillus is thick, rod-shaped, non-sporulat- 
remain alive for years, and can .surs'ivc ing, flagellated, and actively motile. In|pc- 
boiling for five minutes. In man the disease tion is commonly acquired by the ingestion 
is transmitted by means of s{X)res or bacilli of contaminated water, shell-fish, vegetables, 
througl^ an abrasion of the skin or by or milk. Typhoid “ carriers ” occur and the 
inhalation from handling infected liidcs, handling of food by such persons is a great 
wools, furs, and fleeces. The disease may source of danger. A vaccine of typh^iid 
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bacilli is used as a prcvcniive and a curative 
measur^ 

Qmoi.kra is caused by an S-shaped spiril- 
lum, actively motile with a single flagellum 
at one end. It docs not form spores. The 
organism is readily destroyed by drying or 
by sunlight.* Transmission of the disease 
may take place by means of infected water, 
milk, uncooked vegetables, or soiled clothing. 
A preventive vaccine has been prepared. 

Malarial Fevers arc caused by a group 
of parasites W'hich arc conveyed from man 
to man by a special genus of mosquito. 
Other diseases caused by animal parasites 
injludc .Amoebic Dysentery, Sleeping-.Sick- 
ncss and Kala-A/.ar. 

Th%rc arc a number of diseases, such as 
smallpox and measles, which bear a close 
resemblance to bacterial diseases but which 
ha\c n(»t been definitely proved to be of 
organismal origin. In otlier diseases, such 
as infantile paralysis and hydropfiobia, the 
causal oi'ganisrns cannot be seen by the 
rnicroscripp and arc apparently able to pass 
through a porcelain filter - yet they may be 
cultivated and when inoculated into animals, 
reproduce the origiind disease. With the 
advancement of bacteriology there is little 
doubt that the spccific.organisms responsible 
for such diseases will eventually be isolated 
and identified. 

In conclusion, an accurate knowledge of 
the nature, life, and activities of micro- 
organisms is essential to the understanding 
of disease. Though Hbactcrial inl'criion is not 
the sole factor in the production of disease it 
stands in intimate causal relationship. Bac- 
teriology has contributed greatly to the 
science of pathology and to the advancement 
of preventive medicine. 

A DRAMATIC CHAPTER IN 
PASTEUR’S LIFE 

By the Secretariat of the league of Red Cross 
* Societies. 

Pasteur’s life was one of patient study, and 
his victories over disease were unostenta- 
tiously won in the drab atmosphere of the 
jpboraftry, with no flare of trumpets. But 


there was an element of the dramatic in the 
following incident, which was an important 
milestone in his career. 

In France and elsewhere, a disca.se known 
as anthrax, or wool-sortei's’ di.sc:isc, was 
causing havoc among cattle and sheep, and 
claiming not a few victims among human 
beings. The French peasants were losing 
millions of franc, s e\’ery year from its ravages, 
W'hich no one had hitherto been able to 
control. Its very cau.se w'as tmknown. 
Pasteur found that it was caused by a germ. 
He noticed that its virulence could be 
reduced if it was cultivated fi)r several days 
at a temperature .somewhat higher than that 
which suited it best. By thus gradually 
reducing the virulence of anthrax gci nis, he 
rendered them imuH'uous to various animals 
fatally susceptible to lu^rmally virulent germs. 
By injecting cultures of the germs, whose 
virulence had been retlucctl, into certain 
animals, he not only did not kill them, but 
he renderctl them inumme to a subsequent 
injet tion of ordinarily virulent germs. 

Here, then, the way lay f)pen to a crushing • 
vi<‘tory over this disease. But at this period, 
1881, Pa.steur*s authority w.is far from being 
universally accepted. His report to the 
French Academy of .Sciences was received 
with .s«'eplicisni and even active opposition. 
Among his oppoircnts was a veterinary sur- 
geon, who challenged him to submit his 
ther>ries to a ])ublic lest conducted on a large 
stale. The challenge was accc|)tcd : forty- 
eight she<-p, two goats, and ten head of 
cattle were selected for the experiment, which 
was eondut ted on a farm at Mehm in the 
centre of France. It was arranged that 
twenty'-four sheep, a goat and six ctrws were^ 
to be itKK'ulated with the anthrax germ 
whose virulence had been artificially reduced.- 
Pasteur foretold that all these animals w'oukl 
survice not only this injection, but also a 
subsequent injection of normally virulent 
germs, w'h.ercas the animals, not protected 
by a ijreiiminary injection of weakened or 
attenuated germs, w(juld succumb to an 
injection of virulent germs. ^ 

Pasteur’s claims were considered extra\'a- 
gant, and he and his assistants were subjected 
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Ffwn tht painting] [By Edelfelt 

THE DISCOVERER OF BACTERIAL ACTION 
Louis Pasteur at work in his laboratory. 


to much ridicule when they arrived at the 
farm, where a large crowd of farmers, veter- 
inary surgeons. Journalists and others had 
collected. Little wonder that the crowd 
scoffed, for what Pasteur claimed he could 
, do was nothing short of a miracle. The 
scene must have been reminiscent of that 
'depicted in the Old Testament when Elijah 
ttk>k part in a pyrotechnic competition with 
the prophets of Baal. Pasteur’s life may 
not have been at stake, but his reputation 
certainly was. On May 31, the final and 
crucial test was carried out. Both the ani- 
mals wjiich had received injections of the 
attenuatefji germs, and the animals which 
had hitherto been untreated, were given 
injections of virulent anthrax germs. 


On the morning 
of June 8^ a large 
crowd assembled 
at the farm. It 
was an anxious 
The time. 
Crucial Pasteur 
Test. ggj.. 

tain of his labora- 
tory observations, 
but in the world 
outside the labor- 
atory many unex- 
pected things may 
happen. Hismjpd 
had, however, been 
relieved 09 . tlic 
previous evening 
by a telegram of 
assurance. He 
rc.ached the farm 
at two o’clock in 
the afternoon, and 
there hg saw laid 
out the carcasses of 
twenty-one of tlie 
twenty-four sheep 
whiohhad not been 
protected by the 
attenuated germs, 
and of the one un- 
protected goat. 
The twenty-four 
sheep and the goat protected by the atten- 
uated germs appeared to be iif good health. 
On the evening of tlie same day, the three 
remaining unprotected sheep were dead. 
The six cattle protected by the attenuated 
germs were not a whit the worse for the 
injection of virulent germs, whereas the four 
unprotected cattle showed extensive swellings 
at the site of the injection, and were feverish. 

Pasteur’s return from the farm to the 
railway station of Melun was marked by 
scenes of the wildest enthusiasm. The 
sceptics, who had come to hoot, stayed tP 
cheer, and as the enthusiastic crowd surgol 
round him, Pasteur must have wondered 
whether the risks of being a true prophet 
were not almost as great as those S£ being 
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a false one. His laboratoi^ tests, necessarily 
conducted on a small scale, were ni>w con- 
firnicd by a wholesale test conducted under 
the most exacting conditions. Before the 
Agricultural Society of Melun had invited 
Pasteur to submit his theories to a mass test, 
they had beeft theories only. Hencefortli they 
were to be accepted as laws. The publicity 
which was to have blighted Pasteur Jis an 
idle boaster, brougiit him sudden world- 
wide fame, and the Iwenty-lbur sheep 
stretched out dead on the farm of Monsieur 
Rossignol contributed not a little to saving 


the lives of thousands of sheep and cattle 
which, shortly alter this experiment, were 
given injections of the utft'nuatcd anthrax 
germs. < 

But it was not only the lives of countless 
animals that Pasteur savetl. The results of 
his experiments with anthrax were soon 
ap])lied to hydrophobia and various other 
diseases with striking success. The compara- 
tive immunity whii h civilised communities 
now enjoy from such scourges as typhoid 
fever may be traced in part to Pasteur. 
May we never forget what we owe him 1 


ANIMAL PARASITES OF THE HUMAN BODY 


By J. H. BARNARD, O.B.E., M.D., late Physician to the Victoria Home, Paris. 


WORMS 

W ORMS arc of three kinds : flatworm.?, 
roundworms, and segmented \voi*ms. 
OftheFlatworms, two classes provide 
human parasites, viz., the flukes and the 
tapeworms. Of the Roundworms, the hook- 
worms, pUiworms, the intestinal roundworm 
{Ascaris), the trichina worm, the fllaria, and 
the guinea-worm arc human parasites. Of 
the Segmented Worms, only the leech 
interests us. 

Of the Flukes, four.groups infect human 

beings, viz., blood flukes, lung flukes, liver 

_ . flukes and intestinal flukes. 

Flukes, T> 1- * 

Blood I'i.ukks arc common in 

tlie countries bordering the eastern end of 

flic Mediterranean, South-Western Asia, and 

^rts of Africa. • 

These flukes are half an inch in length, and 
at;e often found in hundreds in the abdominal 
veins of their host. Their oval eggs carry a 
stout spine at one end. These eggs arc 
carried to the small vessels on the surface of 
the bladder, which they penetrate by means 
of the spine. They arc passed in the urine, 
which contains blood. Sometimes they 
ascend to the kidneys. They damage the 
host by blocking the veins, by the bleeding 
and inflammation of the bladder and by 
excreting toxins into the blood which cause 
weakness and ansemia. 

Infection occurs either by drinking water 
•r by tfathing. The parasite leaves its tem- 


porary host — ^a water snail- -and swims about 
waiting for a human host, a monkey or 
rodent. The symptoms develop in from two 
to four months after influ tion. 

In treatment, rapid improvement follows 
the injection every other day into the veins 
of a st.hition of tartar emetic (tartarated 
antimony), which has a specific action on ' 
the worms and their eggs. The treatment 
is continued until the voided eggs arc sterile, 
the total quantity of the drug required being 
twenty or thirty grains. 

Prevention neepsitates the protection of 
the drinking water from infected urine. Even 
this can be dispensed with if the drinking 
water be imjioiinded in protected reservoirs 
for forty-eight hours, all the parasites being 
dead at the end of that interval. 

Luno Flukks arc a very common source 
of lung disease in China, Japan, the Philip- 
pines, and in Formcjsa. 'Phis fluke, half an 
inch lung, after spending part of its existence •, 
in crabs which are consumed by the natives 
as for)d, settles in the eater’s lungs, where it' 
produces cavities and causes blood -spitting, 
the expectoration containing, in addition to 
blood, the eggs of the fluke. Occasionally, 
this fluke burrows into muscles, the liver, 
intestine, or the brain. In the latter ease, 
epileptic fits occur, usually followed by 
death. 0 

Liver Flukes are common in the coun- 
tries above named, the commonest being the 
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BLOOD FLUKES 


A flatworm type of human 
parasite found in the Hast. 

(A) male ; (B) female ; 

(61 times natural size). 

Chinese flukes contained in freshwater fish, 
the intermediate host, wliicii is extensively 
consumed uncooked. 

These flukes settle mostly in the gall- 
bladder and bile ducts. The liver enlarges 
and there is bloody diarrhera, and, fre- 
quently, jaundice. Aniemia and intense 
debility result, the patient often falling a 
victim to a trivial cold or to an attack of 
malaria. Tartar cmetij is an clfcctive 
remedy. 

iNTEsnNAL Flukes in several species arc 
common in the above-mentioned countries. 
They cause ana;mia, wasting and general 
weakness. Diarrhoea is a common .symptom. 
Snails arc generally the intermediate hosts, 
infection residting from eating raw water- 
plants. 

There arc three kinds of Tapeworm, viz. : 
taenia solium, taenia saginata, and bothrio- 
ccphalus lalus. 

Tape- TvEnia Solium (Pork 

orms. Tape-worm) is a flat, ribbon- 
shaped worm, very narrow at one end 
and broader at the other, ten to twelve 
feet in length and made up of small 
segments, sometimes many hundreds in 
number, ato form a chain. Each segment 
is an individual, possessing complete repro- 
ductive systems of both sexes. Lying as they 
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do in the small intestine, bathed in semi- 
digested fluids, these segments pqfisess no 
digestive organs. The “ head *’ (scolex) is 
at the narrow extremity (really the posterior 
end of the chain) and is as large as a pin’s 
head. It presents a central prominence or 
proboscis surrounded by a rotv of twenty- 
six small hooks ; at tlie sides arc four suckers. 
By these it attaches itself to the intestinal 
wall. After the head comes a narrow neck, 
the segments of which are very small and 
thin. As the other extremity is approached 
the segments become gradually larger and 
broader and acquire a sexual character. 
Each one has male and female organs, the 
apertures of which arc on one edge of each 
segment, alternately on one side or thtf other 
of the worm. The oval eggs arc microscopic 
in size and have a thick shell. The segmented 
chain lies coiled along the bowel as far as 
the low'cf end of the small intestine (the 
ileum). When the lower segments arc ripe, 
they are detached and arc expelled with the 
stools in dcfa'cation. The eggs become free 
and arc scattered on the ground, on grass 
or on leaves. 

The further development of the egg 
requires it to be swallowed by an animal. 
The pig docs this for*this kind of tapeworm, 
taking in the egg with vegetables or the 
refuse it consumes. In the pig’s stomach 
the eggshell is dissolved by the gastric juice, 
and the embryo (the fertilised germ) pro- 
vided with six hooks, bores its w-ay into tljp 
stomacli or the blood-vessels of tlie bowel, 



TAPEWORM EMBRYOS 
(A) a tapeworm embryo within the egg j*(B) a 
freed embryo (500 times natural size). 
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and is thus carried to the liver, muscles, or 
other par^ of the body. Around it is 
developed a bladder about the size of a pea. 
If these cysts or bladders be in the pig’s 
muscles, the pork is said to be mca.sly, and, 
eaten by man, gives rise to the infection. 

The T.«nia Saoinata (Beef Tapeworm) 
is the tapeworm most commonly met with in 
England. It differs from the pork tapeworm 
in that its head, though provided with four 
suckers, has neither proboscis nor booklets. 
This worm may attain a length of fifteen or 
eighteen feet, and the segments may number 
X200 or 1300, the last 150 or aoo being ripe. 
The«cggs have the same shape as tliose of 
the p>ork tapeworm, but are a little larger. 
The blfWdcrs (cysts) above-mentioned are 
found, not in pork, but in beef or veal. 

Symptoms may be absent, and the pre- 
sence of the worm only discovered by the 
passing of the segments in the stools^ Colic 
may be complained of, or the appetite may 
be voracious. Occasionally, headache, men- 
tal confusion, depression, or even “fils” 
may su|x.Tvene, these nervous symptoms 
being due to the toxins liberated by the 
worm. 

The usual remedy prescribed is oil of 
male fetn administered early in the morning 
before breakfast after a fast dating from 
6 p.m. the previous evening. Four hours 
after the dose, castor oil is given an<l the 
motions are pa.ssed into warm water. I'he 
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THE BEEF TAPEWORM 
The commonest British tapeworm, which may be 
as much as 18 feet in length. 

head must be sought, for unless it be passed, 
the segments will grttw again. If titc head 
be not found, it will be three montlts before 
segments are again passed. It is, iherclbrc, 
belter to wait till fresh segments are voided 
before repeating thj treatment. I’hc head 
IS .so small that it may easily elude discovery. 

One caution is necessary. The castor oil 
should never be taken simultaneously with 
the male fern, as it dissolves 
D a noxious ingredient in the 



HEADS OF TAPEWORMS 

Heads <lf (A) beef ; (B)pork; (Qfish; and (D) dog tapeworms 
* (t5 times natural size). 


latter. For a .similar rca.soii, 
alkalies such as bicarixinatc of 
sodium or Vichy water should 
be avc)ided. 

Other remedies arc Kousso, 
oil of turpentine, and decoction 
f»f pomegranate root bark. 

BOT(IRIOCEPHAt.U.S LaTTJS is 
especially found in Switzerland 
and Central Europe. It is 
much larger and longer than 
the preceding, its length jieing 
from seventeen to tMpnty-six 
feet. Its head is elongated and 
is provided with only two 


1023 



THE GOLDEN HEALTH LIBRARY* 



[Aftir I!%thcf 

A CASE OF HYDATID CYST 

A man with enoimously enlarged liver due 
to the multiple hydatid cysts of the larval 
form of a dog tapeworm. 

suckers. The segments number about 3000. 
The eggs are developed in fre.sh water and 
form embryos which have .six booklets and 
whip-like processes (cilia) which enable them 
to swim. Swallowed by lishes, especially pike, 
they penetrate to their organs and muscles, 
where they form cysts. Man is infected by 
eating the fi.sh. 

I'hcre is always serious anarmia from the 
absorption of toxins excreted by the worm, 
these toxins having the power of dissolving 
the red blood corpuscles and acting in- 
juriously on bone marrow. 

The same treatment holds as for the pork 
and beef tapeworms. 

Other kinds of tapeworm are found, 
though rarely in man. Of these, only one 
need be mentioned, viz., the Doo Tape- 
worm. This worm is abundant in dogs, and 
sometimes in cats, ail over the world. About 
one S}Ot in length, its eggs are swallowed by 
the last^ of dog-fleas. Children who play 
Mrith dogs are occasionally infested by this 
wronn, probably by swallowing fleas or by 


crushing them and then putting infected 
fingers into the mouth. 

Larval Tapeworms inhabit the hpman 
body in the bladderworm (larval) stage. Of 
the three types foun(| in man, the most 
important are the huge multiple cysts 
(Hydatids) of a small tapeworm of dogs 
{Echinococcus Granulosus). The bladdcrworms 
of the pork tapeworm may also occur in 
large numbers and in important organs. 

The echinococcus hydatids are very com- 
mon in some parts of the world, especially 
in children. In Iceland, where dogs and 
people live together, two or three or even 
ten per cent, of the inhabitants arc afrQ{:ted. 
In Australia this is also the case. The adult 
of echinococcus is a very small tapeworm 
(one-tenth to one-fifth of an inch) of the 
dog. Hundreds or even thousands may 
inhabit the dog’s intestines. The eggs, 
dropped in pastures, are swallowed by sheep 
or cattle. Children become infected by being 
licked by dogs. 

The hydatids develop in tjie liver (a 
favourite site), lungs, kidneys, spleen, intes- 
tinal walls, heart, brain and muscles in the 
above order of frequency. The bladders 
grow slowly and in time may form a very 
large swelling filled v-ith watery fluid which 
is liable to burst. 

The preventive measures are : avoid 
familiarity with dogs, exclude these animals 
from drinking water, and prevent them from 
eating entrails of animals infected with 
hydatids. 

The bladder worms of the pork tapeworm 
develop from the six-hooked embryos freed 
firom the eggshell by the gastric juice. The 
embryos bore through the intestines and 
migrate to various organs and tissues to 
develop. The presence of a few of tliem in 
the muscles or under the skin b of no., 
importance, but if they arc located in the ' 
eye, heart, spinal cord, or brain, it becomes a 
serious matter. 

Because of the possibility of self-infi^on 
with the eggs, the pork tapeworm is the most 
dangerous form that can be harboured by 
man. 

In prevention, measly pork can^. 
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rendered quite harmless by heating to a tem- 
perature 127* l'\, and beef blacldcrworm 
by heating to 120* F. The difficulty is to get 
the centre of a joint up to this temperature. 
Thus, a ham C(X)kcd fqr two hours was found 
to have reached, in its centre, a temperature 
of only 1 15“ Ft When pork is roasted, it 
should be cut into pieces of three or fmir 
pounds in weight. Beef which has lost its 
red colour after cooking is quite safe. 
Ordinary cold storage — for three weeks in 
the case of beef, a little longer for pork - 
and thorough curing and salting kill the 
parasites. 

In, Europe, infection by 

Hookworms goes by the 

name ot tunnel disease and 

miner’s itch ; in 

Round- Egypt, chlorosis ; 
worms. . . 

in C.<olomlHa, tun- 

tun. It is very common in 
Africa and in parts of Asia, 
especially Cleylon. In the 
United Statqs it is \cry pre- 
valent in the .southern states, 
and is a serious prcjbicni in 
Cuba, Porto Rico and Brazil. 

In Europe, an allied species, 
the Ankylostoma duodmale, is 
the most prevalent. 

This ankylostoma is a .small 
roundworm which inhabits, 
in great numbers, the duo- 
denum and jejunum (the first 
and second partS of thc*small 
intestine). This disease, of 
which intense anarmia is the 
principal symptom, occurs in 
many countries. In Egypt 
it is called, as already said, 

“Egyptian chlorosis.” It is 
•frequent in Italy amongst 
*workers in furnaces and in 
^Westphalia amongst miners. 

In i-88o, amongst the navvies 
employed in piercing the St. 

Gothard tunnel it was very 
rife.' In 1902 it was dis- 
covered in a Cornish 
me. • 


The female of the ankylostoma is half an 
inch long. 'Fhe eggs, found in the farces, 
are oval and microscopic in dimensions, 
riicy are hatched outside the human body, 
and the resulting larvar, being surrounded 
by a hard coating, cannot grow larger or 
reproduce themsehes till llicy are cither 
swallotved by a human being, or, more 
usually, pcneti ate his skin. From I lie skin, 
they find their way through the lymphatic 
vessels, first into (he lungs, then into the 
hronchial tube.s, wiience they arc coughed 
up, and, during the coughing, taken up by 
the gullet and so reach the stomach and their 



THREE TYPES OF ROUNDWORM ^ 

(A) Ascaris, the intestinal roundworm (male and female): (B) pin- 
worm. often found in children ; (C) whipworm, one of the commonest 
human parasites~-(all natural size). 
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The larva; infect throuRh bare feet in the 
case of plantation workers, wKo ^ways are 
barefooted . The wearing of shoes is ev^ently 
the remedy. For miners, dirty hands, in- 
sanitary habits and polluted water should 
be remedied. 

The Ascaris Lumbricoidbs (Roundworm 
or Eelworm) resembles the earthworm ; it 
has a pinkish colour and tapers at each 
end. The mouth is at one end and is sur- 
rounded by three projections or lips armed 
with fine teeth. The female worm is about 
twelve to sixteen inches long ; its organs 
of generation can contain at one time sixty 
millions of eggs. The mouse aind the r^t are 
probably the intermediate hosts by swallow- 
ing the eggs. These develop in*o larvae 
which, through the respiratory passages of 
the rat or mouse, are deposited on food eaten 
by human beings. The worms live in the 
small jntestine, whence they may be ex- 
pelled in the motions or vomited. These 
worms arc very apt to wriggle into ducts or 
passages such as the common bile duct, the 
larynx or the nose. I’herc may be only one 
worm in the intestine or tlierc may be a 
ultimate home, the small intestine. The large number. 

heat and moisture of mines and the naked Symptoms may be absent or they may 
bo<lies of the miners arc favourable to their be the same as those of tapeworm. They 
growth and invasion. In Porto Rico, where may obstruct the bile-duct and so cause 
30 per cent, of all deaths are ascribed to this jaundice; or, finding their way into the 
disease, the coffee plantations are infested, larynx, they may cause suffocation. Occa- 
thc workers being shoeless and stockinglcss. sionally, a number of them rolled together 
When the worms are in large numbers, the may form a mass large enough to c^use 
symptoms arc severe ana:;mia and weaknc.ss, intestinal obstruction. * 
and where the lar\'a; are constantly in con- The presence of this worm is known by 
tact with the skin (forearms and hands) a the discovery of its eggs microscopically in 
characteristic eruption (called “ bunches ” the stools. The earthworm is redder in 
by Cornish miners) appears. The weakness colour, less tapering at its extremities, has 
is partly the result of the bleeding into the bristles along its sides and is segmented, 
intestines, a secretion from the mouth of The best remedy is oil of chenopodium. 

the worm preventing the clotting of the With the - exception of hookworms and* 

blood ; and partly the result of the absorp- ascaris lumbricoidcs, the Whipworm is the 
tion of toxins excreted by the worm. most conunon worm parasitic in man. This ^ 

^Oil of chenopodium is the most valuable roundworm, about two inches long, is especi- 
medicinal remedy. It removes 75 per cent. ally, prevalent in warm countries, and infects 
of aqkylostomata in one treatment of three man and monkeys. Its home is the caecum 
iO‘dro9 doses hourly, followed by a purge, (the first part of the large intestine), but it 
Carbon tetrachloride is also said to be is occasionally found in the appendix, 
highly efficient. . Usually its presence is only knoW bysthc 
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TRICHINA lARVAi IN MEAT 
Larvae of trinchina worms encysted in 
infected meat. These parasites are con- 
veyed to man in unaer-cooked pork. 
(75 times natural size.) 



PARASITES AND DISEASE 
discovciy of its eggs in the motions. This is the result of the inflammation they pro- 

worm is thought by some observ ers to be v-okc. With the exception of the heart, all 
frequently involved in the production of the striped muscles of the body may be 
appendicitis. It is very difficult to expel, but affected, but these capsules are always most 
oil of chenopodium is <he best remedy. abundant in the midriff, the muscles between 

The PiNWORM (Threadworm or Oxynris the ribs, the biceps and the muscles of the 
vemicularis) occurs almost universally at one larynx and throat. 

time or another in children ; it inhabits only The symptoms of trichinosis are fever and 
the large intestine, generally the rectum, pain in the arms and legs ; all movements 
but it is also found in the csecum. The being painful. The muscles of the limbs are 
depositing of the eggs on the clothes or on tender and are hard and swollen. Mastica- 
the skin around the back-passage causes tion, yawning, coughing and sneezing are 
scratching and soiling of the fingers and painful. At the end of the first week the 
disseminates the infection. eyelids arc swollen, then the face and neck. 

Irritation, causing the child to scratch, The temperature ranges from loa* to io|* ; 
is the chief symptom. This is generally the pulse is rapid ; there may be profuse 
worse in*l)cd. There may be irritability of sweating. Death may occur in four 'or five 
the bladder, causing frequency of micturi- w’ceks from exhaustion, pneumonia or bron- 
tion, or, in female children, a discharge. chitis. 

Here again, oil of chenopodium is the most The symptoms arc caiused by a toxin 

effectual remedy. Injections of infusion of excreted by the worm. When profuse diar- 
quassia or of a solution of alum (ten grains rhaa occurs early in the dueasc—and this 
to the ounce) into the rectum may also be happens frequently in children -recovery is 
used aAer eni^stying the bowel with a warm to be antic'ipated. 
water injection. The itcliing may be relieved 
by mercurial ointment. 

The Trichina Spirams is a much le.ss 
serious guest, so far as the intestine goes, 
than many olhet intestinal worm.*!, 
its length of life as an adult being 
comparatively short. 

The trichina worm is parasitic in rats, and 
is conveyed by them to pigs, in whose 
muscles they may be deposited in thousands. 

When such infected pork is consumed by 
human beings, within twenty-four hours 
sexually mature trichinae are found in tlie 
intestine. The females arc more numer- 
ous and larger than the males, measuring 
one-twelfth to one-seventh of an inch. 

Within seven days, embryos arc formed 
Vithin the eggs and are discharged already 
hatched. The females bore their way into 
the lining membrane of the intestine and 
deposit the embryos in the lymph vessels 
which carry them into the blood and ulti- 
mately to the voluntary muscles. Here they 
reach their full size (one-twenty-fifth of an 
inch). Twp or three weeks later they coil 
up iffid are surrounded by a capsule which 

1087 



TRICHINA LARVA IN HUMAN FLESH 


Larvie are carried by the blood fr^ 
the intestinal vessels to the voluntary 
muscles, where they become encysted ia 
large numbers — larvw before encystment 
(75 times natural size). 
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No spcrifii if-mptly has yri hern limnd. allowed to every Jti Ihs. of meat. Hurried 
The worms in tJie iiileslinc aie veiy dillituU loasling does not tlcstroy the w(fc*m so long 
to dislodge. I hr larva* in (lie nnisdes eannol as raw portions arc left in the cenlrcf Cold 
be reached by remedies. storage for twc'iity days or more at below 

As for preventive measures, they are io“ destroys the tririiina;. Large pieces of 
summed up in abstinence from pork whi« h pork left in brine ha\ e been found to contain 
is not thoroughly cooked. At Iciist thirty living trichina: for over a month, 7’he only 
to ihivty-six minutes boiling should be reliable preventive remedy is thorough cooking. 

THE INSECT MENACE TO HEALTH 

By L, E. .S'. EASTIIAM, Ai.A., F.E.S.^ Ij;cturer in Entomology, Cambridge University. 

I NSLfiTS constitute the largc.st group in Africa. They may cause discomfort and 
the animal kingdom, the numlier of disease to man himself. It is with the last 
known species far outnutnliering tho.se category that we arc now concerned.*' The 
of the remaining animal divisir>ns. It is not importance of insects in a detrimental 
t«i be wond«‘red at, therefore, that they capacity to public health is well Known to 
exhibit a wide variety of habit. Some live in professional zoologists, doctors, and laymen 
or on tlie ground, others again in water, alike. It is, however, generally left to special 
while still more can be found living on other occasion.s to be emphasised, as in the ma.s.sing 
animals c\'en from their own class. Indeed of troops in war time or in times of abnormal 
there is no known habitat from the sea to di.sca.se outbreaks. That in.sccts as disease 
the tiesert and even to petr<ileum wells that carriers arc a constant menace to n>an is not 
has not been invaded by some in.scct or .sufliciently and continually rtoted. Apart 
other. from the actual toll of lives which they exact. 

This variety of habit is an indication of they impair tlie world’s clficiency by cn- 
their wonderful success on the earth, .and the fcebling the health of its human popu- 
adaptability which it reveals, enabling them lation. 

to colonise any and cvei 7 type of environ- It is the striking e-xamplos of insects in 
ment which the ea<*h presents, is un- relation to human dise.isc which jump to 
doubtcdly one of the prime cau.sc.s of that the mind. The fact iJiat the mosquito 
succe.s.s. transmits malaria from one man to anotlicr 

From among the large army of insects we and the probability that this disease caused 
may take a huge section including all those the decline of the Grecian civilisation ; wthat 
which are of sonic importance to man. Isc-tsc (lies by their transmission of sleeping 
These economic species may be u.scful or .sickne.ss to man, and cattle, di.sc.isc to his 
harmful and it is unfortunate that we have stock, render large areas of Africa unin- 
to relate that the battalions ranged against habitable ; that mo.squitocs prevented the 
man vastly outnumber those working for building of the Panama Canal owing to the 
his benefit. The harmful insects may devour infection of the workers with yellow fever ; 
grow'ing crops to an extent which renders all these sufficiently drive home the im- 
their future cultivation unprofitable. They portance of in.sects to man. But the read*/ 
may ruin the proiluct c»f man’s labour by w'ill say these examples are all very well — we 
attacking his stored goods. One unjirin- do not live in a mosquito-infested country^ 
eipled I’aterpillar actu.ally bores into the the isc-tsc fly is restricted to Africa, the 
cork of vvlii.sky bottles ! They may attack yellow fever mosquitoes to Central Anfcrica 
his •domesticated animals, infecting them and ^Vcst Africa. 

with the germs of deadly disease so that It is not, however, the insect that bites 
whole tracts of country fall out of use and to let you know of its presci^ce, and so 
revert to useless bush land, as in parts of figuratively shouts its infamy from the lioitse 
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lilies sctiling and feeding on our food and utensils deposit ihcrc germs conveyed fiom previous contacts 

with diseased and putrefying matter. 


tops wJiit’li is (he nn iKU'O (thoujLjli (Ik* mos- 
quito mriUHT must U(H be overlooked} but 
the non-l)iting lly whit li V<iiks in nn in- 
vidious way, carrying disease* germs in a 
passive fasiiitm, jifusoning oiir Ibodslidls, e\ (*n 
when set bcibre us at table, and eansiug 
epiclemit s of sickness and disease, pariit u- 
larly# among grcj^ing tjiildren. It is un- 
doubtt dly the non-biting lly of the etjnimon 
housefly type which constitutes the eonstant 
menace to health, and it is this type of 
creature whic h is associated witli and tolerated 
by man over the whole; surface of the earth 
Yrorn the filthy ba/aars of eastern rilies to 
the sliops and dwellings of our bettor ordered 
cities of the west. 

Inserts like all ollK;r animals, pass fiorn 
birth to maturity tlnougli two stage s, one 
of growth, tlic otlicT of reproduc- 

(>)mmon distribution. In orcU;r 

House hJy. , • i • -i- 

properly to appreciate the signili- 

cance of such insects as houseflies to human 

* health a slujrt account of their life history 

is •nAcssary. The common housefly, a 


familiar object to all, lavs its eggs in baU hes 
about loo to 150. J‘la< h egg is vvliile, 
one-tw'eiily-lilUi of an inch long, and some- 
what banana-shaped.^ 'I’he |)osition ehosen 
by tl»c female \aiies, but in genc'ral tlie 
maleiial in whic h the c'ggs are dejMisited is 
sue h as is like ly to undeigc) a c ertain amount 
ol fi nnentaticMi. Rubbish tips and excrement 
ol'(J(miesti(' animals and man are favourite; 
places chosen by the ily. flic egg hatches 
in due e(»nrse ofleii as soon as twelve hours 
after being laid, and a small while legless 
maggot emerges. 'J’his proceeds to feed cm 
the surrounding filth. At the <;nd of 
several days it is fully fed and it leaves 
the nioisler part ol’ its feeding ground 
and finds shelter a few yards away. 
There now' fellows a period of apparent 
inaetivity. 

I’hc grille shrinks within its outer c.oating 
which icmains as a barrel-shajx'd covering 
to the pupa within it. fliis stage^may 
last as long as a month and the fly which 
emerges at the expiration of this period is 
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FIRST STAGE OF THE HOUSE- 
FLY 

The egg (20 times natural size) and the 
grub or larva of the housefly. 

suflicicnt indication of the intense changes 
which have been going on inside whereby 
the white grub has been converted into the 
brownish-grey housefly. I'he fly is mature 
in about a further fortnight, and after mating, 
cgg-Iaying begins the life cycle again. 

Since the fly is born in filth it is not to 
be wondered at that its body from the first 
possesses a possible and very probable en- 
dowment of germs, many of which are 
capable of causing disease. Such circum- 
stantial evidence, however, is not suflicicnt 
to condemn the accused fly, but when we 
examine its habits we shall be more inclined 
towards a verdict of guilty. 

Its capacity for feeding is enormous ; even 
when fully fed the presence of food appears 
to stimulate feeding again, no 
t^Di^se. wltptlier the food is in 

the form of decaying matter or 
the delicacies of our table. To make this 
possible, it vomits part of its gut content 
on the new food supply and thus is capable 
of taking in another meal. By that very act it 
has deposited millions of germs on our food 
W'hich we take in with equanimity. Even 
when not feeding, regurgitation is commonly 
indulged in, the drop of fluid being sucked 
up again from the substratum. Obviously the 
substratum receives its quota of germs eacli 
time this is done. Farces arc passed from the 
fly about two or three hours sifter a meal' 
and experiments of Graham-Smith are of 
great importance here. This researcher 
ibuud that flics fed on human sputum 
dcfkrcated about six or seven times more 
frcqurntly tlian flics fed on sugar and milk. 
That these facts are highly significant in 
connection with the bacterial contamination 
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of food, particularly of the tuberculosis 
category, is obvious. « 

Of the many diseases whose distribution is 
attributable to houseflies, the most important 
are those caused by^organisms living in the 
intestine of man. These are passed out in 
the fseccs and one and all edn be transmitted 
by mere contact with the fly or by faecal or 
vomit spots after being taken up as food by 
the fly. Among such diseases we may note 
amoebic dysentery, typhoid fever, aiid 
summer diarrheea. 

Cholera, ophtlialmic plague, smallpox, 
and diphtheria are all diseases with which 
the fly has a doubtful guilty association. If 
we examine a fly under a magnifying glass 
we see at once that it is admirably adapted 
for carrying particles of filth from one place 
to another. Its body is hairy and each hair 
or seta makes mere contact with any source 
of infection a serious matter. Its feet, 
admirably formed fur walking on smooth 
and even inverted surfaces, consist each of a 
pair of claws, between which* are two pads 
called pulvillt. Each pulvillus is cJosely set 
with hairs on its lower surface, and to tlicse 



CourUtyJ [/• BcMrtf ft 

MATURE HOUSEFLIES ‘ 
female ; and be/w^eoMle, 
much enlarged to show the hairs on 
die body, and the sex differenerss— in 
the head and veins of the wings. 



PARASITES AND DISEASE 


hairs filth and disease germs cling to be later 
brought t(^ unprotected human food. 

The apparatus by means of which it sucks 
up fluid is a complicated structure capable 
of folding up under the head when not in 
use. During feeding it is thrust outwards 
and downwards from beneath the head in 
the form of a proboscis. It is then that two 
sucker-like lobes are disclosed applied flatly 
to the surface. The under surfaces of tliesc 
arc traversed by minute channels opening to 
the surface by microscopic pores along their 
course and converging to a centre point. 
Fluid is collected by these channels to tins 
point and from there drawn into the ali- 
mentary canal. 

In tMb case of typhoid epidemics, the 
causative organism B. typhasus has been 
found on the feet, proboscides, and in the 
fa;ccs of flics several days after their first 
contact with the source of infecti<vn, and 
" wild ” flies caught in places where out- 
breaks were in progress have been found to 
be carrying* the organism. Summer diar- 
rhcca, one of the most sen\)us diseases 
suffered by our infant population, is, on a 



HEAD OF HOUSEFLY 
Aimed with a folding proboscis and 
suckers used for taking up food : 
a»oompound eye, u— antenna, p- sense 
organ /opiates enclosing food 

amal/i***i>dKr-like lobes with etweting 
channelst 



l-OOT OF HOUSEFLY 


The foot consists of a pair of claws 
and two pads set with bairs which 
convey dirt and germs to our food. 

whole mass of circumstantial evidence, to 
be associated with the housefly. The curves 
of incidence of fly and disease in sumnter 
months correspond, that of the di.sease always 
lagging behind that of the fly. I'lic flics have 
been obseived clustering round the mouths 
and noses of infants suffering front diaiThoca 
and no doubt frequently visit diarrhocal 
excreta of older children. Breast-fed infants 
are less affected than those bottle-fed. The.se 
facts, while nut yet establishing the definite 
connection between housefly and summer 
diarrhoea, lend general support to the theory 
tliat the fly is the dispersing agent. With 
I'cgard to tuberculosis, experiment liiis clearly 
proved that flies can carry the bacillus and 
distribute it for several days after feeding on 
infected material. Sputum, being tiie com- 
mon source of infection, should clearly be 
pr.ucrtcd against flj|». Though no definite 
evidence of infection of anthrax by flics has 
yet been obtained, experiment has clearly 
shown that the Itouscfly dues carry and 
distribute the causative bacillus, and more- 
over that flics merging from larvae fed on 
contaminated materials are themselves in- 
fected and capable of distributing the 
organism. 

The housefly {Musca domesliea) has been 
taken as a central type because it is familiar 
and bccau.se owing to the excellent work of 
Gordon Ilcwitt, Graham SmitI), Niven, 
Newstcad, and others, its life lustory and 
associations with disease arc well known. 

A number of allied species which include 
the Lcssei flou.scfly {Fannia canicularis) ; tlie 
Latrine Fly (Fannia scalaris) p the 
•^Aow Flics (Calliphora etylhvcephata 
and C. vomitoria) arc to be indicted 
on grounds similar to tliose on wliich we 
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NESTS OF THE HOUSEFLY 

The eggs, deposited in batches of loo to 150, arc usually found in garbage 
and decaying matter. The flics are seen here in the larval stage. 


have judged the euniiuon housefly. No 
attempt is being made to enable the reader 
to parlifulaiisc between these species. To 
do so adequately would take up too mucli 
spare and so many technical terms would 
creep in that the reader would be little 
wiser in the end. 

The followinjir points may help : When 
bred under normal ccjiiditioiis, Musca domes- 
tira mcjisurcs about 6.5 mm. in length. The 
wing-bearing region or thorax is greyisli, 
the abdomen Ijrown with a meilian blackish 
brown line. Faiinia canicularLs and Fannia 
scalaris arc smaller, measuring only 5.5 mm. 
in length and the thorax is darker grey. 
Calliphora crylhroccphala and Clalliphora 
vomitoria may be 1 mm. or only 7 mm. in 
length. I'he bluish-black thorax and the 
dark metallic-blue abdomen together with 
the larger size easily pick tnU these “blue 
bottles” from their smaller, greyer cousins. 
In general, we may say that the life histories 
of iht^se various species of flies follow the 
same course. I'liey differ rather in the kind 
of material which is preferred by the female 
fly for the deposition of her eggs. Thus, 
while Musca domcstica prefer decaying 
vegetable matter such ns is found in unclean 
dustbins, the blowflies, Calliphora erythro- 
cephala and Calliphora vomitoria prefer to 
place their eggs on meat. This habit alone 
renders them liable to act as carriers of 
anthrax. I'heir habit of frequenting farces 
as a source of food rather than as an egg- 
laying site places them in a category with 
Musca doraestica as carriers of intestinal 
bacilli. ( 

The breeding habits of Fannia scalaris, the 
latrine fly, and to a slightly less extent of 
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Fannia canicularis, the 
leaser housefly, ^are even 
more revolting to relate 
than those of the house and 
blo\^flies. Their preference 
for human fxcal matter as 
breeding ^ound is most 
marked and untended 
privies in summer will 

contain large numbers of 
the grubs wallowing in 

the noxious contents. The grubs of both 

these species arc distinct from those of 
the house and blow fly in that they 

possess prominent lateral and dorsal featfiery 

like processes. Knowing from this that the 
fly frequents such places both for fbod and 
egg-laying and indeed has its birth in such 
ail environment, is it not a matter of con- 
siderable surprise that it is tolerated in our 
li\ ing thorns where food is displayed ? 

Those living under the most hygienic con- 
ditions in towns where sewage systems arc 
the rule, arc not free from the visitations of 
such insects. They all have great powers of 
spread, as was proved by Hewitt in his 
excellent work at Manchester and at Ottawa. 
Flies centred on certain breeding places 
were captured in large numbers and 
“ marked ” by spraying them with rosalic 
acid in alcohol (such flies subsequently caught 
on fly papers produce a scarlet colour when 
dipped in slightly alkaline water). They 
were released and fly papers examined, in 
houses at various distS.nccs from the starting , 
point. The result of these experiments 
showed that in a crowded city flies have a 
certain range of 700 yards, and in open 
country flics were recaptured 1700 yards 
from the point of release. 

From what has been said it will be clear 
that the problem falls under two headings.; 
The first is that of removing as far as is 
humanly possible all material in which flies , 
arc interested for egg-laying. The second 
consists in protecting our food from fly con- 
tamination. In these two treatments, attajJc 
and defence against the fly, we have the 
essential features of a war waged against an 
enemy that is worthy df our best ^ortsji 
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FLIES IN RELATION TO DISEASE 


[/. 5 . BMinhridt* 


These graphs (Royal Army Medical College) prove the intimate connection between the prevalence of hies 

and infantile diarrhcea and enteric fever. 


How are wc to wage this war ? Malaria 
conveyed by the mosquito is eradicated by 
the abolition of mosquito breeding 
The fly problem is the 
same. The measures employed 
should be aimed at the ^ibolition of breed- 
ing grounds. A study of the breeding habits 
has clearly revealed the main breeding 
grounds for the most harmful species. Stable 
refuse must be protected from flies cither 
by placing it in fly-proof pits or by treating 
it with insecticides. This is a matter for 
municipal authorities to make the necessary 
bye-laws and to see that they are enforced. 

• Where possible the storage of stable refuse 
in such places as railway depots and canal 
whar\'es should be discouraged. The increase 
in motor transport has greatly reduced the 
number of livery stables in our towns in 
recent years, but in this fact alone there is 
a menace since the few which remain often 
lack the necessary inspection on the part of 
sanitasy authorities. The insanitary privy, 
rapidly doming a thing of the past, b 
the greatest menace. It is a still common 
feature of our villages, and where it still exists 


the greatest care and attention is necessary. 
Earth or ashes should be plentifully scattered 
over the fxces at least three times a day. 

'* Thou shalt have a place abo without the 
camp whither thou* shalt go forth abroad : 
and thou shalt have a paddle among thy 
weapons ; and it .shall be when thou sittes 
down abroad thou shalt dig therewith and 
shalt turn back and cover that which cometh 
from thee.'’ I'hus ordered Moses (Dcqt. 
xxiii. verses 12 and ?3), and in doing so 
showed he had perhaps a clearer notion of 
the relation of flies to disease than many of 
tlie municipal authorities of the latter half 
of last century. 

In some of our largest towns to-day spare 
ground is still used as dumps for garbage 
heaps. That these constitute breeding 
grounds for flies is evidenced by the high fly 
population with which the surrounding 
houses are plagued during summer months. 
Private rubbish bins should be frequently 
emptied, the contents burned, and the empty 
tins well disinfected. Even the innocent 
rabbit hutch with its inmate kept^as a pet 
for our children must be properly aad*^ 
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regularly cleaned. An unclean rabbit hutch 
is a favourite breeding place for the latrine 
fly* Measures aimed at removing breeding 
grounds therefore call for prominent action 
on the part of municipal authorities, but 
unless each and all in a private capacity 
make action in concert with the authorities 
the good work set in motion by the latter 
will be largely nullified. 

Purely protective or dcfcn.sivc measures 
depend on individual effort to a large 

degree. It is true that foods ofl'ered for sale 

might come under the jurisdiction more 
strictly of the municipal authorities. Ex- 
posure of food such as milk, confectionery 
and meat in positions where it is open to the 
visit^ of flies should be strictly prohibitctl. In 
this respect the United States of America 
are distinctly in advance of us and their 
enclosure of food beneath fly and dust proof 
glass covci'S in eating houses is*grcutly to 
be admired. 

For the private individual it is an easy 
matter tf» eover all food in such a way as 
to allow' free access of air and still exclude 
flies. Protective gau/c over pantry windows, 
metal gauze covers which adequately cover 
ex[>osed food in dishes, muslin covers for 
cream and milk are ar few of the simple pre- 
cautions which all and sundry can t.ikc 
without going to any great expense. Lastly, 



CMtfteiy] If- S- Bmnhrult* 

A FLY SCREEN FOR THE WINDOW 
An adjusttble gauze fly screen in tvo sections, 
shoSsing bow it can be nude to fit a window of 
any width (inset). 



CoMrfrsyl {J. S. Surnbudgm 

A SIMPLE n-Y TRAP 
The poison (fi>rinalin i oz., sugar 1 oz.. 
litnc'watcr i pt.> water i pt.) runs up the 
blotting -paper wicks and damps the blotting- 
paper covcr> where it is absorbed by the 
Hies. 

those having the care of infants and invalids 
should take all precautions to exclude flics 
from the nursery and sick room. The trap- 
ping of flics by sticky pa])crs or by the use 
of poison bait should be carried out where 
they occur in largo numbers in houses. A 
good fly bait can be made by taking a pint 
of equal parts of water and milk and adding 
to this two tablespcHUisful of .strong (40 per' 
cent.) formalin. I’his is cxj)o.scd in saucers 
and proves an at tractive bait for flics to 
which it is fatal. A very efleclive trap is the , 
“ fly balloon ” of wire gauze, which may be 
baited with cliche, banana, etc. Much can 
also be done to clear flits temporarily from a 
room by “ .swatting,” especially by the con- 
certed action of several pcojile at once. 
They can also be got rid of by spraying with 
one of the many proprietary sprays, but, since 
these mostly only stupefy the flics, the latter 
should be immediately swept up and burnt. 

1 1 cannot be suflicicntly stressed that organ- 
ised effort to destroy flies is essential and 
one can heartily agree with Hewitt when he 
.s;iys ” that all citii’en organisations should 
begin campaigns for clean cities. Flics and 
filth are synonymous terms. In a clean and 
sanitary community flies will be unable to 
exist in dangerous numbers and their ab- 
sence may be taken as a measure of clcanli* 
ness. The time must come when gnen will 
realise that it is easier to pre\|f[:nt dbease 
than to cure it and less costly in terms of 
human life.” 
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THE CAMPAIGN AGAINST THE HOUSEFLY 
A window display at the Salford Health Offices^ designed to emphasise the housefly danger. 


HOUSEHOLD PESTS 

Bj) J. DU P. I.AX9IRISIIE, D.P.II., Lfdurer in Public Health to the 

Uuiveniiy of Edinburgh. 


M U(.;H disi'ctiiifort, loss t»f health and 
sickness results liom infestation by 
certain insect and animal pests ; 
considerable material k)ss, too, is incurred 
through the damage done to foodstufls and 
property by their depredations. 

• or recent years attention has been in- 
creasingly directed to this subject which has 
now developed into one of the very first 
importance both in matters of health and 
general economy ; so much so, indeed, that 
control of some of these pests is now rcciuircd 
by legislation, action being demanded not 
only on the part of public authorities but 
by the in(li\'idual as well. It is hoped, there- 
fore, that ^the following somewhat brief 
accounts may be of assistance to the house- 
holder in tackling his sliare of the problem. 


RATS AND MICE 

In 1919 Parliament placed upon the# 
Statute Book an Ordinance which makes it 
an obligation that every citizen shall faith- 
fully and dutifully kill every rat and mouse 
within his or her house — indeed, the Act 
goes further, and makes it an oflence should 
the citizen default in this duty. 

It may be thought a hanlship that a 
leisure-loving citizen should be called upon 
to wage war upon rats and mice, whose 
company he docs not mind in the least, but, 
cb'ilisation is compelling us, more and more, 
to the realisation that we cannot live tef 
ourselves alone, and that we must share one 
another’s burdens. It might be apposite to 
explain why Mr. B. should be forced to kill 
his rats and mice. Mr. B. is flanked on his* 
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left and riglit by A. and C., and, tlH irforc, 
A. and^l., uho, vve may suppcisr, have a 
IkUi^hI for rals and niier rngnuleivd by 
either economic or health prejudices, have 
a distinct grievance against li. when lie 
infests tliem wdth his surplus stock. The 
same argiime*nt applies, of c(»ursc, in every 
city, town, and village. 

The rat can be traced back ha* three 
thou^iand years, and then dis.tppears in 

. , antiquity, for long before the 
ngin. Christian era, as Hfielter reminds 
us, the Egyptian cat was worshipped as a 
natural protector of grain from rats and 
mi«e. Indeed, as the same autlior tells ns, 
a Roman accidentally killed a cat during 
the tftne Ptoh'rny of Egypt was doing all 
he couUl t<-» make himself agreeable to the 
Roman jKAver, but, this noluilhstauding, 
Dicidnrus Siculus, wlio was an eye-witness, 
relates that even the. terror that 4lie name 
of Rome ins])ircd eould not save the unlucky 
Roman from punishment. 

In cvci? increasing waves, remorseless, 


drstriK five, disease-spreading, penetrating 
and i ruel, iIk* r.it st ourge sweeps on, Man, 
King iif the World, alfecls contempt - some- 
times amused, sometimes indilfereiit, while 
silently his subterranean Ibes push on, 
destroying his grain, his fruit, liis produce, 
his animals, hi'i poultry, and the very foun- 
dations of ilie houses and dwellings of man. 

Armed by nature witli cuiniing of a super- 
Iiiti\e kind, paws ot* (hdic alc*, sensitive^ and 
dextcriais charactc'r, the lals, whose teeth 
are like fuiely pointed blades of highly 
tempered steel, wandt'r pnrposel'ully in their 
hordes, and their wanderings converge to 
the establishment of a mighty kingdom. 

Man is no king in the rat world, for his 
implacable foes laugh him to s('orn as they 
multiply aiul levy, day by day, a 
' Toss trcnuaidous toll in goods and kind, 
while* man, in liis puny elforts to 
withstand a Ibe which is eiuc loping him like 
a creeping tide, is actually t*»-day spending 
in England alone* close upon filly thousand 
pounds annually in direct elforts to destroy 



• • 


Courtfsy] 

t 


POISONS FOR VERMIN 


■' 

* (jotjd ifoHUkrfptnc ' 


Three groups of poisons most commonly used to exterminate rats, (lies, and cockroaches respectively. 


1037 





THE “ NIPPER ” TRAP 
This rat trap should always be set in a “ run,” 
and should be set “ safe ” for some days 
before use. 

these vermin, w.hich are costing this country 
at least 150 million prninds per annum. 

Lest it be thought that the menace is one 
of simple dimensions, one should add that 
rats commence to breed when they are three 
months old, and that it is competent for 
one female rat as a result of six to twelve 
litters, each consisting of from six to twelve 
young, to add at least 1000 rats to the world’s 
store in sixteen months. 

Careful feeding experiments conducted 
over a considerable period prove that both 
the rat and the mouse arc selective feeders, 
and that they do not, in their natural 
wild state, subsist on crusts of bread 
and bits of dried cheese; rather, they 
prefer such things as bananas and eggs. 

It is on record, however, that rats 
have carried away eggs, nuts, condensed 
milk, bacon, sponge cakes, young rab- 
bits, partridges — and in e\y.ry form they 
have proved themselves omnivorous 
feeders. 

Having these facts in mind, and 
harking back to the cost, it will be seen 
tliat, even if allowance be made for 
food consumed in the process of scaven- 
ging, a modest cstimatcof edible material 
comumed or damaged would not place 
• the amount as being less than a penny 
per day per rat, or less than a half- 
penny per day per mouse. 

Therefore, pursuing this line of argu- 
ment and assuming, as careful research 
warrants us in a.s$uming, that the rat 
population is equal, at least, to the 
human population of this country, and 
that the mouse population is as many 
again (vij^., 97 million mice) ; an ea.sy 
sum in arithmetic will show that the 
150 million pounds per annum is, if any- 


thing, an undcr-cstimatc, and this estimate 
ignores the losses caused by othe* damage 
and by rat-carried disease. • 

We know that rats carry plague, trichinosis, 
malignant jaundice, parasitic mange, and 
rat-bite fever, and we know that 

acquitted 

of all complicity as regard foot 
and mouth disease — these things we know, 
and they are for the moment sufficient ; 
moreover, they should be ample to stimu- 
late the thinking community into energetic 
action. 

All this makes rather sensational reading, 
but there is a more terrible part of the indict- 
ment against the rat, which comprehends 
its love for human flesh. Again, the immense 
damage done in its search for food and water — 
when electric lights arc cut off, flooding and 
housefires are caused by its depredations — 
all these 4 ind a legitimate place in Mr. Rat’s 
black list. The mouse, by reason of its 



Cowrtnf'] r* Mi Tftdr Ofitmclfoii/* 

7. S. {JUmnimamn) 

A MOUSEPROOF MEAT SAFE 
An inverted funnel (inset) is fixed to each leg to prevent 
mice firom running up. A larger auard can oe fised for 
rats» and a similar device can be meed to larder shelves. 
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ubiquity and its natural engineering imple- 
ments in teeth and paws, is hardly a less 
formidable foe. 

Many attempts have been made, and will 
continue to be made^ to exterminate those 
Methods of and one is hard put to 
Destruc- it when invited to advise upon 
their extermination, because there 
is no “ royal road,” simply on account of the 
fact that the rat and the mouse have a 
highly acute, well-rfeveloped cunning brain. 

Biologically, the method advocated by 
Mr. Rodicr of trapping and killing all the 
females, and turning the males loose, is 
perhaps the soundest method of all ; but, 
as far as one can see, tinlcss the whole process 
of rat and mouse destruction is centred in 
the State, while individuals are prohibited 
from interfering in any way, the plan pre- 
sents immense dlflliculties in being carried 
out in a practical manner. • 

(a) Professional Rat-Catchers. — It is 
often desirable and expedient to employ a 
professional rat-catcher, for it seems essential 
that this class of highly necessary citizen, if 
properly trained and registered, should be 
given some status by the Government. OAcn 
a rat-catcher with his ferrets, traps, nets, 
dogs, guns, poisons, anti highly specialised 
knowledge, provides in himself all the 
machinery to deal with the pest in an 
organised manner. 

,{b) Poisons. — ^Among the poisons, the 
safest are, undoubtedly, preparations made 
up*of either bafium carbonate or red squill. 
Phosphorus in trained hands is an excellent 
raticide, and, it is said, the most effective 
preparation for dealing with mice. Arsenic 
is undesirable because it is stated to cause 
the dead rats to burst, and, when this occurs 
under the floors, they give off an offensive 
•odour. Strychnine, owing to the extreme 
^danger of small doses to man, should never 
,bc employed except by a professional, and 
then it is a very effective and deadly chemical. 
Virus is useful on farms and small holdings, 
but jf used constantly the rat population is 
liable to become immune to it. 

Poisoiu must be freely exposed simul- 
Ij^nfously ^>ver large areas ; it is futile to 
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COMMON TYPES OF RAT TRAP 
Two wire cage traps, which must be carefully 
disguised if they are to be effective, and (centre) 
a simple “ gin ’‘—one of the most successful 
types. 

bs»it only a small aroa at a time — rats simply 
leave it and go elsewhere. Any of those 
poisons enumerated above can be used either 
in the form of pills made up with oatmeal 
and dripping, etc., or, mixed with some 
vehicle attractive to rodents— f.g. aniseed oil 
— and spread on bread which is then cut up 
into small cubes. The same poison should 
never be used for two consecutive bailings, 
and it is desirable also to vary the substance 
in which the poison is presented. Lay one 
bait i>er yard along rat runs and under raised 
building stacks, etc., and allow ten days to 
a fortnight to elapse before again laying 
poison. It seems hardly necessary to add 
that every precaution should be taken to 
safeguard human beings and domestic ani- 
mals, due notice being given when /it is 
proposed to put down poison. , 

(r) Toxic Gases.— G assing, if properly 
carried out under suitable conditions, is a 
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onr inch thick and four 
and a half inches in length; 
tlicsc should be ignited and 
thrust into burrows, all 
holes, of course, being 
stopped up. (2) Chlorine 
— also a heavy gas — best 
used from a cylinder. (3) 
Carbon bisulphide — again 
a heavy gas— obtained in 
liquidform, which issoaked 
up in tow, etc., and thrust 
into burrows ; it is highly 
inflammable. (4) Hydro- 
cyanic acid ; this is l^ighly 
dangerous and is lighter 
than air ; it shrjuld only 
be handled by those who 
have experienc<* of it. 

(d) Trapi'INO. — Trap- 
ping forms the backbone, 
or stationary warfare stage, 
of the campaign against 
rodents, during (he inter- 
vals between the, attacks 
by poisoning. 

There are many and 
various kinds of traps, both 
pn the market and im- 
prox’i.scd— many of them 
almost useless, .some effec- 
tive. The rat, as we have 
said before, is exceedingly 
cunning, and therefore wc 
mast me<ft him with even 
greater cunning. There 
arc two things that must be borne in mind 
—first, a trap must not be obvious, and, 
second, a rat will not enter anything strange 
which he cannot see straight through. 

One of the most successful types of traps 
is the simple “ gin ” trap such as is used fou 
catching rabbits. Another is “ the nipper 
or " break-back ” kind. There are various, 
ways of .setting these, which should always 
be set in a “ run,” but best results will be 
obtained if the trap is set “ safe ” for some 
days before actually being put into use. No 
bait is used, the traps being set where rats 
(or mice) must pass over them. One me|hQ|d 



THE WAR AGAINST THE RAT Ifk^tprns 

The weapons of the professional rat-catcher, including ferrets, poison, 
and poison-gas. 

most salutary method for destroying rats. 

It is necessary (hat gases should operate in 
a confincfl space, such as in the holds of a 
ship or in burrows and warrens, where they 
can be conccntratcil. 

The most suitable gases are (i) Sulphur 
dioxide, a heavy gas which is most con- 
veniently used eith(!r from a cylinder or by 
the agency of a Clayton's machine. Another 
method is by means of “ smoke ferrets ” ; 
thes^ arc sulphur candles made up thus : 
mix sulphur one part with nitre two parts 
and work them up with sufficient tallow to 
bind the mass, finally rolling it into sticks 
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» to cover the trap with 
a wire tunnel about seven 
inches high ; another is 
to set* it just submerged 
under water ; yet another 
is to cover it with e^th, 
sawdust, oatme,aI, etc. 

Boards, coated with 
strong bird-lime and 
baited, may be laid in 
runs, particularly in 
buildings. 

Rats and mice mtist 
have food, and they will 
always patronise 
D that which is 

easiest to obtain. 
Hence it behoveji us to 
sec that all our food is 
kept SO that rats and 
mice cannot gain access 
to it. Thus, for ex- 
ample, larders ‘should he 
rendered proof against 
those maraifders ; grain 
should be stored in metal 
bins with tightly-fitting 
lids. Neither let us forget 
the dust-bin, the food 
scraps in which are, alasj 
only too often easily 
accessible. 

In this connection, 
one should also mcn- 



RAT-CATCHHRS AT WORK 


tioik the protection of The modern poison-gas methods bring applied in the extermination 
corn-stacks, which not 


only supply abundant food for rats and mice, 
but at the same time provide them with a 
snug home. All such stacks can be rendered 
rat-proof by raising them off the ground on 
metal posts covered by inverted hollow metal 
caps about twelve inches in diameter. 

• This brief summary by no means exhausts 
the means at our disposal for attacking 
ithese pests ; much further information, with 
greater detail of what has been outlined 
abo^, can be found in the following 
pamphlets: Ministry of Agriculture and 
FLdieries, Miscellaneous Publications No. 22, 


(Natural History), F.conomic Series No. 8 ; 
the Zoological Society of London, llf/torl on 
Methods of Hat DrslrucUon. 

One cannot l oncJude without reminding 
the reader of tlic usefulness of the domestic 
cat- if not over-fed in the home. 

MOSQUITOES • 

It is not unusual to read in the daily press 
during the summer or autumn that so-and-so 
has died as the result of having been bitten 
by a mosquito. This in the British Hies ! 
Few there arc of the general public who 


and Leaflet No. 244 ; 

• • 


British Museum 
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realise that the etmimoii gnat, whitli can of antennae or “ feelers,” which in the male 
make nus<"ial)le our leisure iiours out of arc richly “ plumed ” or bushy. These 
dofu’s on a suiniiier's cscuing, is nothing points arc quite suflicicnt for distinguishing 
more nor loss tlian a mosquito. Who has this insect from non-biting midges, 
not vi\ id recollections of the torment of lake the housefly, a mosquito in the coxirsc 
lhes<; pests, and probably, in addition, of the of its development passes through a corn- 
subsequent sidli’iing due to inflammation plctc series of changes or meta- 

resulting fnjin tlieir bites? morphosis, but these changes 

But this is nut all. Certain species of ' differ from those of the fly in that 

mosquitoes which flourish in the British all the stagas prior to the emergence of the 
Isles are known transmitt<rrs of malaria, adult take place in water. 

Add to this that hundreds, possibly thousands, The eggs arc laid, cither singly or in 
of [jcrsons return from tropical countries “ rafts ” resembling pieces of soot, on the 
every year, most of whom base suffered surface of water in marshes, ditches, edges 
from malaria and arc carrying in their blcKid of streams, ponds, holes in trees, cisterns, 
the parasite of that disease. What may broken crockery, etc., etc., where, ifi the 
happen ? One of these mos(|uitocs may bite coui'sc of a few days, the eggs h^tch into 
such a person and imbibe the germs which, larvae or “ wrigglers.” The larvae arc very 
in due course, it may pass on to many other active, moving about in the water with a 
individuals. This, indeed, is what does occur, “ flipping ” or wriggling action, feeding on 
and has occurred many times in the past, minute matter and from time to time rising 
It is possible, therefore, for malaria to break to the Surface to breathe. This they do by 
out and lay low large numbers of people. means of a tube or ” syphon ” projecting 
We may say, however, that it is not so from the hind end of the body. Whilst 
much the danger of an outbreak of malaria, breathing, the larva is still, and it may be 
but the V(‘ry great amount of discomfort, noted that it either hangs downwards from 
di.sability and cv<'n gra\'c illness resulting the surface — in which case it is a “ Culex,” or 
from inflamed infwpiito-bites, that calls out lies horizontally just beneath the surface, 
for al1e\'iation. when it is an ” Anopheles ” (one of the 

There being no less than twenty-six malaria carriers). * 'J'hcse grey larva; are to 
different .species t>f m^quitoes existing in be distinguished from the so-called “ blood- 
thc British Jsles, it is manifestly out of the worms ” w'hich asc the larvic of a non-biting 
question here to attempt to enumerate and midge. 

describe them ; but there arc certain points This stage lasts for about a week, during 
common to all which enable us to tell which time the lat;va greuvs to aboift a 
whether an insect is a mosquito or not, and quarter of an inch in length and moults its 
whether it is a male or a liemalc, a matter skin se\eral times until it is ready to turn 
the importance of which will shortly appear, into a chrysalis or pupa. It ceases to feed. 
If we examine a mo.squilo with a magni- and after the final moult appears as a 
fying glass, we notice that (a) the ribs or comma-shaped object with two trumpet-like 
“ veins ” of its wings have a simple and organs, or breathing tubes, projecting up- 
defmite arrangement, the second, fourth, wards from the thick portion. In this phase 
and fifth (counting from the front edge it docs not feed, but remains most of th<? 
backwards) being forked ; {b) a fringe of time at the surface breathing, the while the 
tiny scales runs all around the margin of adult mosquito is forming inside the case, 
the wing, the margin also being thickened After the lapse of a further two or three 
all the way round ; (c) projecting forwards days the case splits and the fully grown adult 
fronf under the head is a long slender stylet emerges and remains for a time poised on 
or proboscis adapted for piercing ; (</) on the empty case until its wings expand in 
either side, and slightly above this, is a pair readiness for its initial flight. ^ 
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FLIES & MOSQUITOES 

Arc your dangerous enemies 
They breed in tilth 
They carry disease and death 
Remember their names and 

what they stand for ! ' y^Ulat 

Stagnant water 

w troughs 

Privies 
Spittoons 



Typhoid Fly 

(The i'ciitiitiAii H) } 


Manure piles 
^ Osspools 
Filthy stables 
Offal 

Dead carcasses 




Kill flics and mosquitoes 
Destroy 

their breeding places 
• 0)vcr up your food 
Stan-c the fly! 


3» :4» 
.1^ Your food ^ . 

Your drink ' 

S Your lips 'Mf 

r%Your stomachal 

ypUMUST 



TJie 

unseal fldef 



C'lean stables 
Clean privies 
Kvery home and school 
should be screened 
• Shut out the fly! 


Coiir/r^j) ICrn/tai ( ou 1/ fur lltuilh hdarutu 

FIGiniNtr INSECT PESTS 

An American poster used as propaganda against flics and mosquitoes. 


The periods gi\ en Tor 
the diflcrcnl stages arc 
the shortr.st fluit may he 
cxpcclcdf in the British 
Isles, As H matter of 
fact, it is usual for only 
two broods to hutrh out 

each year, namely, those 
which have been carried 
over from the previous 
season in the form of 
hibernating larvje which 
pupate anti hatch out 
in the spring, and a 
second ^ brood in the 
summer which are the 
olTspring tdf llie former 
generation, the succeed- 
ing one being carried 
over the following win- 
ter as larva* to emerge 
in the next spring. 

'I'hus we see that 
bi'ecding is <Duiescent 
during the winter 
months, hatcliing and 
emergence of the adult 
taking place only during 
warm wcjitlier. 

Mosquitoes arc by 
nature vegetarians, sub- 

, . !5isting,ft)rthe 

Habits. , . 

most part, on 

tire juice of Icat'cs. It 
is onl^ when the female 
desires to lay eggs tlrat 
she indulges in a feed of blood, frr tiiis is 
necessary bcitrre she can perform this func- 
tion. 'I’he, male does not rerjuire blood and 
therefore it is the female alone which bites us. 

They do not like bright sunlight or strong 
wipd — hence their predilection for sheherccl, 
sh^dy sites, and their activity in the lute 
af\|crnoons and evenings. Tire insides of 
houses, byres, stables, cU:,, are attractive, 
being ^comparatively dark by day and 
affording warmth and protection from the 
elements. Once indoors, the female does 
,not go forth again until she is ready to 
depmi^her eggs on the nearest suitable water 


surfare, and it is at night, when we are 
comfortably tucked up in bed and ho]>iiig 
for refn^sliing sleep, that she r<nn<*s lr> the 
attack, it may be silently, btit more usually 
with a “ pinging ” sound elusive in the 
ilarkncss. Grurd-byc, then, to a goofl night’s 
rest while lhatmos(|uitoisatlargcinthc room. 

It has been mentioned above that larva* 
hibernate, tlironghout the winter (in water, 
of course), but there is another way in whicli 
the insect bridges this period. In the curjy 
autumn large numbers of mersquitocs gather 
in byres, stables, poultry-houses and other 
warm places where they may be found resting 
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by <Iay, anrl rrmain ihroughont the cold animals if employed strictly in accordance 
morif/is, the fcinaics (akillg (K(a;-i<;nal feeds with the dirertions for its use. Another 
of blood from the hapless animals or human poison which has been used with great 
beings on wliorn they have inflicted their success is “ White Cross ” disinfectant, but 
company. f5)r the detailed use of this, and other poisons. 

It will be obvious now to all who have we must refer the reader to pamphlets and 
carefully fljllow'ed the life-liislory and habits, works on the subject. • 

Fighting breeding of mosfiuitoes When a moscpiito has entered a house or 

the may be prevented, or, at least, other building it has more or less placed itself 
Mosquito, tliminished. at our mercy. For here, being in a conhned 

J.et us, then, seek to reduce the possible space, it can be easily attacked and destroyed, 
breeding-places by taking advantage of the I'lic most convenient method is by spray- 
lull in breeding which occurs throughout the ing, especially in cellars, stables, and out- 
winter when we can eliminate mc»st of the hoiKscs generally. For this purpose a mixture 
likely breeding places, or, at any rale, render is recommended consisting of paraflin oil, 
them unsnitalile. Thus, we can empty and carbolic acid and water in equal parts — a • 
clean out garden ponds or stork them with useful combination for dcstroyingenost kinds 
goldfish, for these arc voracious eaters of of indoor pests. 

mosquito lar\-a* partictilarly if other food- In inhabited rooms spraying with such a 
supply is scanty ; examine old trees for mixture would prove highly objectionable, 
holes containing water and fill up these with and we must, perforce, re-sort to other 
cement. I’hc country property owner must methods. A good device is that employed 
also keep his dit( lies clear so that water will in Holland, and rcfernxl to by A. M. 
not stagnate ; he must drain his marshy Hogarth in his book, Britixh Mosquitoes. It 
land where this can be done ; and so on. coasists of a wooden bowl or small open box 
Remember, however, that mosquitoes wilt mounted on the end of a pole by means of 
breed in any c<»lleetion of water, however a swivel joint. The bowd contains a pad 
small - even in old bottles, broken crockery, of cotton wool soaked with petrol in which 
empty tins, etc. pyrethrum (of tyhich “ Keating’s Pow'der ” 

Where lar\a* alrea^ly exist in such places is a form) has been dissolved. The bowl is 
as marshes or pijiids which cannot be drained jdaced against tiic ceiling or wall on which 
or filled, they may be exterminated by sjiray- the mosquitoes arc resting, when they be- 
ing the surface with oil, by tlusting with come stupefied by the fumes and fall into 
“ Paris Green,” or diluting the water with a the wool which is burnt after the room has 
poisonou.s substance. Ordinar)' paraffin oil been cleared. Fumigation, by burning 
will be efficacious for small surfaces, but it Keating’s powder, stupefies the mosquitoes, , 
is ^'cry expensive and too light when it comes which can then be swept up and burnt, 
to using it on a large scale. The cheapest Other means of attacking arc by “ swat- 
— and at the same time a very eircctivc — fing»” making use of one of the familiar 
form Is waste oil from motor garages. This wirc-gauzc fly-swatters for the purpose ; ov 
can be sprayed cither from an ordinary again, vacuum cleaners have l>cen used 
garden syringe or by means of a p<jrtable succe.ssfully for catching mosquitoes, but 
sprayer. The quantity required is in the pro- when these arc collected in the contaiher 
portion of J pint to every twenty square yards they should be burnt and not placed in 
of water surfiicc. The oil kills the larvae dustbin to escape once more, 
and pup;c by forming a film on the water In this country one need hardly go to the 
which prevents them from breathing. length of rendering houses mos- 

faris Green” is a direct larval poison suit- quito-proof or even of sleeping 

ablerathejforlargecxpansesofwaterormarsh. * under mosquito-nets. It is». 

It is quite safe both to. man and domestic usually sufficient to apply tc the ^xj^ed 
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THE CAMPAIGN AGAINST THE MOSQUITO ^ t/V;.' 

Spraying a stream at Wimbledon wlih parafijii to destroy mosiiuito larva-. 


parts of the body some substance wlutli 
vyill discourage the insect from approaclung. 

Th<crc are many such “ rcpcllants,” but 
a good one consists of an ointment ui.idc up 
of oil of cassia one part, oil of camphor two 
parts, vaseline three purls. This should be 
lightly nibbed on to exposed parts of the 
body. Petrol has been strongly nreom- 
•mended, and is applied by lightly rubbing 
over the skin with a piece of rag or a pledget 
o(cotton>wool which has been saturated with 
it. Oil of citronclla lightly applied to exposed 
parts is another good rcpcllant, but iu cflrcT 
is rapidly evanescent. 

It istlifficult to give any one method which 
Treatment favour with all, since 

of the reaction of different indi- 

Bites. viduals to bites varies very 

greatlir. A* safe application, and one 


likely to rrdiKC the risk of subsequent 
inflammation, is tin« ture of iodine. With 
some persons, the applu atkm of bi;ri/.en«; 
or uintnonia will allay irrilatioii and 
so prevent the inevitable s( ratclung with 
the finger-nails, which is sf) potent a cause 
of infection of the bite. In many « asrs 
ordinary washing soda applied to tlu; bite 
will give relief. 

FLEAS 

With what iiistinetisc horror and repug- 
nance do we regard this minute pest ! And 
instinct is not at fault, for the flea is definitely 
known to be a transmitter of that dread 
disease bubonic plague, from which between 
the years iByGand 19 ii there were 7,000,000 
deaths in India alone. The whole of the 
East is constantly under the menace of this 
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disease^ which is always present somewhere, fourteen days. At the end of this lime the 


and from time to time flares up into a gigantic 
oiithrcak. Bubonic plague is not unknown 

in the British Isles- -the Great Plague of 
London was none other than this, and occa- 
sionally a ease arrives at one of our ports, 
while outbreaks have actually occurred as 
recently as 1900 and 1910. 

I’he flea is suspected of conveying t)tlicr 
(liscciscs and is known to be the host of an in- 
termediate stage of a tapeworm, but, as with 
the moscjuito, it is the discomfort of the 
it<'hing resulting from its bites witli wliich 
we in temperate ( liinates are chiefly con- 
cerned, not forgetting, however, the greater 
danger lurking in the batkgiouiid. 



Tim HUi^AN FLEA 
Eighteen times natural size. 

Al)<)ul 500 different kiiuls of fleas have 
been described, and of these at least eight 
arc known to eariy ])laguc, while there arc 
some forty-six species in the British Isles 
parasitic on man, animals, or birds. 

These insects, like many others, undergo 
complete changes of form or metamorphosis, 
passing through the three stages 

History. larva or maggot, and pupa 

or cocoon before emerging a.s 

adults. 

The eggs arc dcjK).sitcd -according to the 
species of flea —on the host’s body or in 
cracks in floors and walls, and in dirty and 
dusty places generally, hatching in from two 
to* ten days, which period may be much 
• prolQugcd by cold and drought. From the 
egg emerges an elongated bristly larva .which 
moults twice during its existence of about 


lan'a spins a cocoon within whifh it changes 
to a pupa, the change taking approjumately 
a fortniglit. 

The cocoon is important, for it is at this 
stage of its development that the flea is most 
vulnerable to attack. While in the cocoon 
the insect may remain inactive for lengthy 
periods— if left undisturbed it may survive 
unfed for upwards of two years. At the same 
time it is extraordinarily scnsiti\'e to any 
mechanical disturbance, the slightest vibra- 
tion causing the flea inside to “ wake up ” 
and emerge. This liirt c.xplains the 
phenomenon of a swarm of fleas suddenly 
appearing in a deserted house, etc., the flca.s 
coming out of the cracks and dus^ in which 
the cocoons were lying, having been dis- 
turbed by the vibration caused by a person 
treading on (he floor. 

Tl*.; newly-emerged Ih'u is fat and can 
exist lor some lime without food. The 
female*, as soon as she is ready to 

Habits. "uist, like the 

mosquito, have a meal of blood 
before she can do so. 

Rarely do fleas change their “ host ” 
(animal, etc., on which they live) until or 
unless the animal dies, when, finding their 
surroundings becoming too cool for their 
comfort, they decide to seek another home. 
They cannot progress easily by walking on 
smooth surfaces and therefore prefer to move 
by jumping. Their powers for this art; < on- 
.sidcrable in relation to their size, but ha\'c 
been much exaggerated, for it has been 
proved by observation that the greatest 
height attained is seven and three-quarter 
inches, the usual height not more than four 
(equivalent to a man leaping over St. Paul’s* 
Cathedral), while the greatest horizontal 
distance is limited to thirteen inches (cqui^gpl- 
Icnt to a long-jump of 300 yards by a six-foot 
man) . The fact that a flea shams death when 
disturbed is probably well known. 

The adult shuns daylight — indeed,«strong 
sunlight is fatal, as it is at all stages of develop- 
ment. If placed on a surface of fur or 
feathers it will promptly bury itself therein. 
The female may lay up to 45d eggs during 
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PLAGUH— I. 

An infected Ilea with colonics of 
plague bacilli in the stomach. 

her spafi of life, wliirh in ihr iiunian flea 
may extend to as long as 513 days on the. 
natural liost. Even if star\ed it will survive 
for four months in a very moist atmt^spIuTC, 
but cannot exist for long if it •is hot 
and dry. 

Fleas arc spreatl in man) wa\s. 'I’he eggs 
may be st a tuned from the pci son or animal 
carrying them : the hosts, such as rats, may 
be carried from place to place in ships, mer- 
chandise, and so on ; clothing rcm<jved from 
infested persons will harbour large numbers ; 
and, finally, Nvhen hatc lved in swarms too 
large to remain on the host, fleas will bodily 
migrate in .scarcli of fresh liosis. 



HOW THE FLEA CARRIES 
PLAGUE— III. 


The alimentary passage is now com- 
pletely blocked. Blood contaminated 
with bacilli is forced back into the 
• bitten area. 


AND DISEASE 

One may pick up fleas in a variety of ways 
— from infested persons, liuildings, animals, 
poultry, etc., but the cliicf sources 
them in hou.ses are (<t) acciimti- 

laled dust and dirt ; (0) too 

adjacent poultry runs, stables, etc. ; and {c) 
cats, ilogs, rat.s, and mice, the presence of 
which is tolerated indoors, 'lo [irevenl or 
get rid of fl<Ms, iherefoiv, we must control 
their hosts, banish their breeding-places, 
destroy the fleas themselves, and, if nei essaiy, 
protect our persons against them. 

*lo elVect tliese uuMMUeN let us then, first 
of all, tackle* the lio.sts. (ict rid of rats and 
mice ; lake propc^r care of our ilogs anti cats, 



HOW J Hli l I.EA CARRIES 
PLAtJUli— 11. 

A letter stage, sl^i^wiiig the advanced 
growth ol^lhc colonie.s. 

wasliing them periodii ally with an insecti- 
cidal sotip or a paialliii emulsion (hard soap 
I o/. or soft soap i^ o/.s. dissoKed in half a 
pint (;f liol water ; to this add gradually one 
quart of paraffin oil, < rude or rclincd, stir- 
ring wc'll ; dilute one pait in twe nty for 
use) ; or, if there is objeition to w^ashiiig 
cals, we may treat llieir cc^ats with powdered 
naphthalene or frcsli pyrelhrurn powder 
(Keating\s Powder). 

In the house, keep the Ackus seru[>ulously 
clean, and, if fleas are actually present, pour 
into obvious < Mn ic es, mouse-holes, ete., a solu- 
tion of naplilhalenc: in benzene, which has the 
cfTect of rapidly killing fleas in ihc’ir cocoons, 
(dilution is nc'eded in the use*, of thi^ on 
account of the; risk of fire.) Another method 
of dealing with a floor is to scrub it witli the 
emulsion given above. Outbuildings may be 
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similarly treated, the walls being washed 
down or sj)raycd with the einnlsioii or some 
creosote preparation. All rubbish, dirty 
straw, etc., sJiould of roui'se be burnt. 
Hydrocyanic acid gas may I)e used to “ gas *' 
the iasects, and is \ci7 cffcclivc, especially 
where ceilings and roofs arc infested, but it 
is highly dangerous and its manipulation 
should, thcrclbrc, be left to those accustomed 
to handling it. 

Infested clothing, and bedding of domestic 
pets, can be freed from (leas either by cxjjo- 
sure to heat or by soaking for a few seconds 
in the diluted emulsion referred to abo\e. 
If there is really strong sunshine, such as is 
experienced in low latitudes, to which the 
articles can be cx[)oscd, it will kill the fleas 
in any stage of their existence, but in this 
country it is safer to rely on confined heat. 
This is easily carried out in the home by 
placing such articles in a cooling oven, 
i.e., when the fire is dying down. Tlcas are 
killed by mily a few s<'cond’s exposure to a 
temperature of 113“ Fahrenheit, c.spccially if 
the air is dry. 

Wljicrc we have to expose ourselves to a 
possible infestation we may use a “ repel- 
lent ” such as iodoform, dusted 

ProtTC^n. clothing. Tliis drug, it 

must be adBiittcd, has a very 
strong odour and if the fastidious take objec- 
tion to it, they may substitute freshly pow- 
dered ijyrethrum (Keating’s jMjwdcr), naph- 
thalene or oil of eucalyptus. Should one 
have to sleep in a badly infested place where 
no means of exterminating the flciis are 
available, it is a good plan to stand the feet 
of bcils in pans containing a little water and 
paraflin and draw the bed away from the 
wall ; but take care not to allow sheets 
and blankets to hang loose over the edge. 
The bedding itself may be sprinkled with 
one of the repellents. 

LICE 

By tlie word “ lice ” we refer here only to 
those species infesting human beings, the 
other Ijce prevalent in Nature being in no 
way connected with the causation of ill- 
health. There are some, it is true, parasitic 


on other mammals which may temporarily 
stray on to man, but it is doubtfijl whether 
such can become parasitic on the ne«^ host. 

I'hc species infesting man take tlirce forms. 
1 wo of these, the Louse and the Body 
Louse, differ but slightly from one another, 
being very closely allied if nt>t one and the 
same species. 'I'he third kind is the Grab 
Louse. It is with the first two of these 

that we aic coiitcmcd, the Crab Louse 

being rcluti\'cly unimportant though by no 
means a desirable companion. 

The chief indictment against the louse is 
its danger as a disease carrier. Typhus, or 
“ jail fever ” as it was called for many ycj^rs in 
this country, is definitely known to be trans- 
mitted by the louse, not only directly by its 
bite, but by its excrement also, if rubbed into 
an abrasion of the skin. It should be noted 
that lice can transmit the virus hereditarily. 
This disease has caused appalling ravages — 
thus, between the years 1905 and 1911 there 
were 50,000 deaths from typhus in the 
Russian Empke ; again, in Serbia during 
February, 1915, no less than 500 deaths 
occurred daily, every one due to infestation 
by lice. 

Two other diseases can be transmitted by 
these insects - relapsing fever and trench 
fever. The latter caused an enormous 
amount of sicknes.s amongst our armies 
during the Great War. The disease is in- 
tensely infective, it being possible for a 
person to become infected by receiving 
excrcmental dust oft the £ye membranes. 
The germs of bubonic plague have been 
found in lice feeding on plague patients. 

A very great amount of disability, and 
even suffering, exists among the poorer 
classes by reason of lice, many skin troubles 
being initiated thereby, and being spread 
more quickly by the associated scratching 
and probably also by flics. Imagine the 
condition presented by a neglected lousy, 
head. The scalp a mass of sores and scabs ; 
the evil smell of the sticky secretion > the 
hair perhaps falling out ; possibly eye dis- 
eases resulting from the greatly depressed 
health ; or c\’en fatal blood-poisoning fol- 
lowing widespread suppuration. « ^ « 
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Trench fever was widely spread during the war by the plague of lice which it w'as impossible to check under 

the wretched living conditions. 


The development ol’tlae louse j.s limited to 
two stages only- -the egg and the adult — 
metamorpho.sis, tlien, being said 
H^8t^*rv incom{jlcte. 'rite egg, or 

' ’ nit, which is plainly visibh*, is 

attached by a eeinent-Iikc .substance, towards 
one end, to a liair of*thc heatl, body, or of 
the clothing. On the latter the most < oinrnon 
sites arc beneath the scams and at llic neck 
and wrLst-bands. Up tt) 260 eggs may be 
laid by one female at the rate of eight to 
twelve a day. With moderate warmth they 
hatch in from seven to ten days. The 
j emerging adult is not full-grown for a further 
eleven days, during which it mouhs three 
' times, and the female may commence to 
lay eggs the following day. The length of 
life*is from three to five w'ceks — exceptionally 
it may attain to forty-five days— the insect 
feeding on blood, which it does twice daily. 

The presence office can be ea.sily detected, 
«iti)icr by*8eeing the lice themselves or tfadr 


nils aili.xi'd to hairs. I'lic age of a nit on the 
head can la*. rouglUy cstimaled by its posi- 
ti«ui on tJie Jiair it wc remcmbiT that when 
laid it w.is allixed to the base of llic hair. 
If then, the nit is .some way along the hair, 
we can safi ly .say that it is .some days old 
and probaldy about to liatch if it has not 
alrcaily done. .so. 

'Jhc number office on one individual may 
be enormous— they arc usually to be reck- 
oned in tens and iiundred.s, aye, and in 
thousands loo. It is on record that, during 
the Great War, no less tiian 10,000 adult 
lice and as many nits were counted on one 
army .shirt. 

Wlicn lice on tlic head arc suspected, 
scar< h should be directed to the back of ike 
fuad. liiosc on the body, except crab lice, 
are not usually seen unless the clothing is 
searclicd. 

Lousiness is favoured by crowdc 3 accom- 
modation, especially among the great 
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CoutU’w] Muifum (Xui. I/ht.) 

TIIH INSECT MENACE IN 1491 
Exterminating the head louse in the 
middle ages. 

unwashed " and those wlio, by Ibrec of cir- 
cumstances, may go for a long time without 
change of <lo(hing. Inhints and elderly 
people, the leeble-mindcd and neglected 
invalids arc thus all apt to become lousy and 
spread the ('onditioii to. others. Dissemina- 
tion is facilitated by personal contact and by 
contact with clothing and bedding recently 
used by an infested jicrson. It may also 
occur by casual dropping and jjicking up of 
lice. Never, however, do lice arise spon- 
taneously from dirt. 

From what has been said it is obvious that 
lousiness is simply due to lack of personal 

Prevention therefore our efforts 

and Dc- must be directed towards eorrcct- 
strucuon. jj,g tlelicieiicies in this respect. 
The best general method of prevention, then, 
is frequent change of underclothing com- 
bined with an ordinary degree of jxrsonal 
cleanliness — two matters which it seems 
almost unncccssaiy to mention. 

Whpre lioc arc present, however, strong 
measures must be taken. If on the head, 
the hair should be rut short and be thor- 
oughly rubbed with diluted paraffin emulsion 


(see section on “ Fleas ”), and a towel then 
wrapped round the head which ^hould be 
left thus for at least an hour, or even over- 
night. This kills all lice and nits. The scalp 
is then shampooed and carefully combed 
over with a dose-toothed comb (special 
combs for this purpose being Uvailablc in the 
market) to remove the dead lice and ad- 
herent nits. The removal of the latter is 
facilitated by a previous application of dilute 
acetic acid (vinegar). Thoroughness is 
essential, and, to prevent any possible recur- 
rence, the process should be repeated in 
ten days’ tinic unless very careful examina- 
tion has failed to reveal any more life or 
nits. 

Lousiness of the body may be drtilt with 
on similar lines after firet shaving the hair 
of the infested part. The itidividual should 
be immersed in a bath of emulsion ff)r not 
less tlutn ten minutes. 'I’hc thorough dis- 
infestation of dotliing and bedding is all- 
im|K)rtaiit and can be cairicd out in the 
home. Lice, like fleas, being caRily killed by 
dry heat, we can place the articles in a 
cooling oven, t.e. with a dying (ire). Or, if 
an ordinary hot flat iron is asailable, the 
articles can be ironed over, particular attention 
being paid to the, seams which shcmld be 
opened out sf) as to bring the hot iron into 

as close contact as })ossible. Leather articles 

and furs cannot, however, be dealt with in 
this manner owing to the destructive effect 
of heat on them. Instead, therefore, th^sc 
can be disinfected by Soaking’ in emulsion for 
not less than ten minutes, care being taken 
that all parts come in contact w'ith the 
emulsion. As furs and hair-covered skins 
arc apt to retain air in tlic interstices where 
lice and nits might escape, attention to this 
detail is very important. 

Under-garments of linen or cotton can be • 
l>oilcd, which is always a safe and sure pro- 
cedure. On removal from an infested person « 
such articles should be dropped immediately 
into some such solution as 2 per cent, lysol, 
in which they should remain until they can 
be dealt with. 

Storage with or without dusting with 
powdered naphthalene, is effective. *]pia 
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articles should be “ isolated ** and, if reliance 
be plac(^d on storage alone, must be kept for 
at least four weeks. Tlie lice, being deprived 
of food, perish and tlic eggs either die, or, 
if they hatch, the fmerging adults quickly 
die also. Packing the articles loosely in a 
tin box with a tiglitly-fitting lid and the 
addition of powdered naphthalene will kill 
off lice in twelve hours. About one ouiue 
of naphthalene is required for each cubic 
foot. 

Disinfestalion by .steam is tlie method fm 
excellence^ as it not only destroys the lice 
and nils, but, at the same tim<*, ili\iNftcls 
any possibh; disease \irus that may be 
present. Sue h a method shoiilil, 4)1* course, 
alwa]^ be cmjjloycd in the pre.seii<e of 
louse-born diseaS4% l)ut its nse is grner.dly 
conliiied to those wlio ha\‘e the r<‘quisile 
facilities, e.g. municipal anthoriiies. 

TIu)se who have to risk (‘\posure 4o possible 
infcslali4)n can protect themseKes by freely 
dusting powelere'e! naphlhahnic' in- 
l4oTccd^^^ tluir 4l(>(bi;ig (taking care t4» 

have a eomplete change as soon 
as possible afterwards) and parking it loosely 
away with more naphthalene in a tightly 
closed box as previously d<‘s< rib4'd. Naph- 
thalene is an insecticide, neit a rcjiclh’nf - 



HOW THE BUG FEEDS 

\ diagram of the head of the bug showing how 
it pie£cc.s the skin, sucking the blood with the 
^dp of pump muscles in the head. 



Till: lUiD-lUJG 

A nnicli cnl.irjiftl drawing ol ihc parasite 
Vili)(.h (un live foi a year widiriut a meal. 


in fact, there is no really cdfeciivc “ irpel- 

lem.^’ 

In the case of I hose engaged in work 
anumgst people sullering from an outbreak 
of loiise-born disease furllu'r proleelion is 
rc'quircHl. Jl is adsisabh' to don smooth- 
surfaced overalls seiurc‘d round the wrists 
and gum-boots reaching at least U) the knee, 
b4*low which the o\eiah should extend. 

BUGS 

I’hc Ih (J-bug [timex kitulatitu) is, perhaps, 
not c|uite so familiar to inhahitants eff this 
country as is its cousin the 'JVopical Bug 
{Cinux uitnmlatns) to dwellers in warmer 
climes. 'Ihc latter .s|>(‘iie.s ran convey 

bubonic plague and is regarded as not free 
from suspicion of transmission of certain 
otJirr diseases. Our native spec ies Ls by no 
means a wrlcome guest, uninvited it niay^ 
lie, with its miisorne odour and unkind habit 
of disturbing our slc:e|) by its liites. 

As in the case of the louse, metamorphosis^ 
or mode of tlevclopmcnl, is incomplete, the 
adult emerging din c.tly from the 
Life q de|)o.sits her eggs 

in crcwjc cs, especJally of wood- 
work, c ementing them to the surfac^^s with 
a sticky substance. 1‘hc eggs arc hatched in 
one to three weeks, a young immature adult 
emerging which takes several weeks, and 
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even many months, to become fully giown, “ Fleas ”). Floors, and woodwork generally, 
moulting five times during tlie process. The should be scrubbed over with this. It is 
need for a blood-feed appears early, for the hopeless to attempt any treatment of infrated 
young bug must have such bcibre each mattresses, short of proper steam disinfec- 
moult. (ion ; it is really best to burn them and cut 

I’hc mature adult is dark brown in colour the loss. Gassing with hydrocyanic acid gas 
and about onc-ciglith of an inch in length, is very tdlcclive but is far too dangerous li)r 
It is exceedingly llatlened so that it can use save by experts. 

penetrate into the smallest cracks. Being Adult bugs may be trapjiMrd, asing oneself 
rather .shy indi\ idual.s, the bugs take full as the bait, by standing the feet of beds in 
advantage of this provision ol‘ nature and shallow pans of water, or, preferably, paraffin 
hide the^n.sc•Iv^^s away from daylight Ulld OU. AllUllltT inClllOtl IS lO SmCaF a naTFOW 
bright artificial light. Both sexes arc blood- band of “■ tangle-foot ” on the legs of the 
ll-eders, and sally Ibrth from their hiding- beds and iiround infested crevices generally, 
places at night in search of their victims. Coconut oil, smeared over the hiding-places, 
Favourite haunts arc in mattresses, in chinks is reputed to be most effective in killing the 
in all kinds of woodwork, such as flouring, bugs. • 

wainscoting, skirtings and panels supporting 'I’he disturbance of sleep due to the 
hat and coat racks on walls. irritation set up by the bites of these pests 

The bug can staivc for a year and will is in itself sufficient warrant for 

travel considerable dislanc«.‘s to and fro for endeavouring to ward them off. 

each Iced. It is on record that a certain * As they have such an offensive 

bug actually travelled fifty yards each way odour of their own, deterrents arc generally 
for its weekly repast, progressing along ineffective, though iodoform and naphthalene 
gutters from a neighbouring empty hou'-c. may be tried. It is also said that keeping a 
Their journeys arc not always so laborious bright light burning in a r(X)m at night will 
— at least, not in the outward direction — coniine them to their hiding-places. 

^ for they are said even to drop from ceilings 
on to their victims. As they cannot fly, COCKl^OACHES 

however, one can oidy suppase that they Cockroaches, or Black Beetles, arc one of 
must return to their rooA on foot. Their the ntost ubiquitous of pests. They arc 
attentions arc not entirely confined to dangerous because of their opportunities for 
humans, being directed also to dogs, cats, crawling over the food we cat, in conjunction 
rats, mice and jxndtry ; but, on the other with the fact that they have been found to 
hand, they do not have it all their own way, carry disease germs b<tlh on flicir feet an5 
for they arc preyed on by mice, cockroaches in their intestines. They also harbour a 
and ants, all of which arc themselves enemies certain stage of some tapeworms, 
of man but can here do him some slight MeUimorphosis or developmental change 
^good turn. is incomplete, there being no maggot and 

As bugs arc so shy and retiring, it is chrysalis stage. The female dc- 

possiblc only to attack them in their crevices posits her batches of eggs, sixteen 

Destruc- W endeavour to trap them ' at a time, in a curious brown pouch 

don. on emergence by night. or “ egg-purse,” as it is called, wliich is 

Careful observ'ation will reveal their carried about with her until a suitable warm 
hiding-places which, w'hcn found, can be crevice is found, where it may be left to 
proceeded against. A very good way, pro- hatch. From this nursery the young cock- 
vided t^iere is no risk of (ire, is to flame ” roaches, wludsh in colour and somewhat like 
infested cracks with a painter’s blow-lamp their parent in shape, emerge and wander 
and foUo^ this up by working in some off to feed on whatever food is available, 
diluted paraffin emulsion (sec section on Growth proceeds by a series of*moult|, « 
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after each of which llic yoiing inserts 
become larger, darker, and more like their 
parents* When the last skin is tlirown oil' 
the^f appear as full-grown adult corkroarhes, 
and live for several years. The growing stage 
occupies from six mdhlhs upwards, according 
to the conditions obtaining. 

During all this period the insects have been 
feeding continuously, issuing fixun their 
hiding-places behind stoves, fixtures, skirting- 
boards, and detached wallpaper as soon as 

darkness comes, and often discliarjftng from 

their mouths quantities of the odoriferous 
fluid which too often taints the food to which 
th^ have gained access, and invariably 
causes their presence to be accompanied by* 
a disgfusting odour. The fact that they will 
eat fermented garbage its well as clean fiiotl 
in the larder, and that they freqtient -such 
unsavoury' places as cesspits and drain man- 
holes, emphasises the danger of contamina- 
tion and the possibility of transmission of 
disease germs. 

The cflifient control of these disagreeable 
insects can only be accomplished by excr- 
Dcstruc- cising the most scrupulous clcanli- 

tion ness in situations where they arc 
likely to occur, and following systematic 
hygiene in regard to all stores that may 
attract them. In a pface where they have 
been long established the only rach"' at 
measure is fumigation with a toxic gas, such 
as hydrocyanic acid, cyanogen chloride, both 
highly dangerous, or sulphur dioxide ; when 
the trouble fe behind stoves a ^•ery useful 
eliminator is carbon tetrachloride spray. 
This must, however, be most carefully used 
and not inhaled, especially if the stove be hot. 

After treatment, all decaying wall-surfaces, 
boarding and floorage must be rejjaired or 
renewed. In the case of ordinary dwellings 
where cockroaches arc found persistently 
to congregate behind the wallpaper, the best 
plan is to remove, the wallpaper altogether 
and use coloured distemper until the pest 
h^s vanished. Wooden floors and skirtings 
which afford retreats can be made untenable 



COCKROACHES 

The two species of cockroaches commonly found 
in houses in tliis a)untry : Figs, i and 2, the 
common or oriental cockroach^ male axid female ; 

3» the German cockroach. 

posed of sodium fluoride ten parts, ground 
rice eight parts and calcium phosphate two 
parts. They niay be i)oisoncd by s{Jrinkling 
on .shelves and haunts a mixture of castor 
or icing sugar with plaster of Paris, equal 


by the simple process of sprinkling and work- 
ing into the crevices a mixture of equal parts 
of CMtor sugar and borax, or a powder com- 
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Louriesy] V* llomf I nJl I htir Of^trucHun,** 

J, s'. l:anihri,li>e [IlfiHfmann) 


A TRAP H^R COCKROACHHS 
A jam jar with stale beer as the bait, a paper 
funnel, and wot)dcn nr card runways. 

parts, and at llin same time plaeing water 
available for drinking. 


Among their natural enemies are cats, 
hctlgchogs aiul rats. An ctrccU\e trap is 
a jar partially filled with stale Beer and 
having a number of sticks or cardbbard 
runways laid against the rim and 
bent inwards so as fo project over the 
interior. 

Another trap, improvi.sed from an 
empty tin, the insides and bottom of 
which are smeared with rancid butter, 
will catch large numbers; the cockroach, 
attracted by the bait, cannot climb up the 
grca.sy sides once it has got in. The 
“ Demon ” trap, which is probably well 
known, is also very useful in exterminating 
these pests. * 


HOME DISINFECTION AND SANITATION 

Ity EfJJ^AUm [I EDWARDS {Good-Housekeeping Institute) ; King's College Ceitificate 
oj Household and Social Science ; Certificate of the London Sanitaiy Board. 


H YCjI ICNl’. is an applied science dealing 
e.ssentially with the preservation of 
health. As all arc aware, perfect 
health depends upon iin innumerable num- 
ber of factors. It tlcpends on correct diet, 
suitable clothing, sunlight, plenty of fresh 
air, etc., while in .iddilion the human body 
is constantly in conflict with numbei's of 
micro-organisms or germs. 'Ihe fitter arc 
so small that they <'.inno* be seen by the 
naked eye, and even ivlien seen under the 
high power of the microscope their .size is 
very minute. 

Although many germs are quite harmless, 
the fact that some are definitely harmful in 
st>me way or another makes it most desirable 
to know of elfectiic im-thods of killing and 
destroying them. 'I'his is specially the ease 
•when one remembers that many diseases arc 
of microbial origin, the microbes entering 
tlic bixly in various ways, such as through 
the nose or mouth, as in the case of most 
infectious diseases. 

Exposure to considerable heat is an cfTcc- 
tivc way of killing germs, but in many eases 
this is not practicable, and resort is then 
made a rule to chemical substances known 
as disinfectants. Chemically these are very 
varied, but one and all, in order to be truly 


cla.ssificd as disinfectants, they will kill germs 
if the strength of solution used is suitable. 

Many people make the mistakc^of imagin- 
ing that antiseptics and deodorants are 
identical, or practically identical, with disin- 
fectants. This is erroneous, however, (or 
an antiseptic may only prevent tlic growth 
of germs, not necessarily killing them. 
Deodorants arc cs.senlially substances having 
a fairly strong odour which i.s sufficiently 
penetrating to mask another unplc.Tsant 
odour. I’hesc are, cm tlic whcilc, undesirable, 
for their use frequently leaves a false feeling 
of security, and the real cause of the troublft 
is not investigated and remedied. 

Chemical disinfectants are many and 
varied, including derivatives of coal tar, such 
as carbolic acid and similar substances, 
various chlorine products, the salts of certain 
metals, etc., while in addition there are a 
large number of efficient proprietary disin- 
fectants on the market. 

. As well as chemical disinfectants one must 
not forget the cheapest, which include 
exposure to sunlight, fresh air and he%t, 
saturated steam being specially efficient. 

Various properties arc required of the 
ideal disinfectant : in the first place it should 
be cheap, so that it may be within the reach 
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of every one’s p\irse. It should be non- 
staining and non-corn )si\c, or olljcrwise its 
sphere of Usefulness will be strictly limited. 
Other Klcsirablc points arc that it should be 
as far as possible non-poisonous, while its 
gcrrn-killing power shotild obviously be high. 

When carrying out home disinfection, it 
is worth remembering that all disinfec tants 
are more active when hot, and therefore it 
is a good plan to dilute the disinfectant with 
hot water, while another point win th remem- 
bering is that disinfection, although rajm! 
in the ease of an ellieient disinfectant, is 
not absolutely instantaneous. Clc^nsequently, 
when clothes, etc., are being disinfected after 
an ilffiess, they should be allowed to soak 
in the djf^infectant solution for a short time. 

The maj<;rity of people make the mistake 
of only associating the use of disinfectants 
with an illness. Although naturally of the 
greatest value under such circumstances, 
this is unnecessarily limiting their usefulness. 
Kvery household might, with ad\anlage, use 
disinfectants to a far greater extfiU than is 
usually the case. It should be made a rule 
in every house to flush the sink and drains 


openings slinnld be shut and blocked up, the 
dc»or being left unlockeii. The n>om sliiuild 
then be fumigated, either by burning a 
sulphur candle or by gentTaling formal- 
dehyde from paraform. I’he exit door 
should be pasted over for twenty-four hours, 
after whic h the doors and windows should 
be opened and the room ventilated as 
thonnighly as possible. 

During the eourse of an infectious illness 
a disinfec taut b.ilh should be kept in the 
sick room and all artii lcs of c loihing im- 
mersed in it as soon as ihc^y are disi at'ded. 
After disinfc'eling. tin* ilothes should be 
washed, ami, if of white cotton or linen, 
l)oiled and iinished in ilie usual way. 

Coming to other practical aspects of the 
subject, the cleansing of drains, water-closet 


Sanitary 

Appliances. 


pans, gullies, and waste pipes 
requires spec ial care and altentioti. 
It is a good habit to use disinfec- 


tants systematically throughout the year, 


utilising them more fre<(uenlly through the 


summer months, t W taiii sanitary applianc es 


and fittings are to be found in eveiy house, 
and unless the house is old-fasliioned these 


oceasionally with a disinfectant solution, 
while the addition of a little disiidec tant to 
the water used for sc rubbing floors, etc., is 
very de.sirable, and helps *to ensure hygienic 
cleanliness. 

After a serious and noliliable infectious 
illness, the local sanitary ;njth<jritics usually 

After undca tiike the neee.ssary disinfe e t- 
InMrtious ing, rwid it cjf course uiser to 
Illness. entrust the work to them, Ibr they 
possess the nccc*ssary' sprays, and so on. 
'J*herc arc other occasions, however, when 
the housewife may wisli to disinfect a room, 
or perhaps sliects, clothes, etc., and general 
directions for the method to be adopted are 
therefore given in the hope that they may 
prove useful. 


appliances .ire siin- 
|>Ie and eflectixe 
in rc*mc>Ning waste 
water and exc nia 
iroin the premises^ 
to ihc house (haiii 
and eventually to 
the! sewer. It will 
be oinious that as 
waste matter of 
any kind puiielies 
rapidly, giving ciff 
a n 11 n p leas a ii t 
odour, and in sfime 
c asc'stontains harm- 
ful bacteria, it is 
desirable to rcmo\'e 


Bed linen, hangings, and anything which it rapidly and efli- 
can be disinfected with tire c lothing, should c iently. 
be placed in a bath of disinfectant of a suit- The sanitary ap- 
ablc strength. In the case of proprietary pliaiices arc to be 
disinfectants the required dilution is usually (bund in the lava- 
stated very clearly, and the directions given lory , batliroom, and 
should be fallowed. The windows and other kitchen. Tire most 
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A HYGIENIC 
DISINFECTOR . 

A disinfecting attachment 
wliich can be casilji lined 
to the flush pipe of a watci 
closet. 
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DISINFECTION AFTER INFECTIOUS ILLNESS 
The room has been fuinigated> with windows and 
doors pasted over, and left for 24 hours. When 
entering the room to open the windows, eyes and 
nose should be protected from the fumes. 

suitable materials for their construction 
arc glazed fireclay and enamelled porcelain. 
These are non-porous, thus odours and 
materials arc not absorbed. The smoothness 
of the surface also aids thorough cleansing. 

The local building byedaws, for reasons of 
health, insist that water-closets must be on 
an outside wall and must be provided with a 
window. This arrangement minimises the 
length of soil pipe requined. Having con- 


trolled the drainage and fittings, the sanitary 
authority cannot do any more, and it rests, 
with the householder to keep thtse fittings 
in a hygienic condition. Modem invention 
supplies a special disinfecting attachment 
which can be easily fitted to the flush pipe 
leading from the waste watpr preventer in 
the water closet. Its action is automatic, 
and while the ordinary flush is passing, the 
disinfector fills with water, which dissolves a 
small jxjrtion of the disinfectant. This water, 
charged with disinfectant, comes down with 
the final volume of water and is thus retained 
in the pan. Such appliances require no 
attention beyond re-charging with disin- 
fectant, and arc well worth the slight cost 
which their purchase entails. 

Adequate ventilation and good lighting 
are of the utmost importance, as a constant 
stream of fresh air through the apartment 
obviates any unpleasant smell. 

The’ waste pipes from the bath, sink, and 
lavatory basins arc fitted with a U-shaped 
trap, the object of which is to prevent sewer 
gas from entering the house. This is brought 
about as follows : 'I'hc trap is so arranged 
that water can never leave it, as it is held 
in the bend of the pipe. Water is relatively 
impervious to gas and whereas the gas could 
travel unimpeded 'through an open pipe the 
water acts as an effectual check. 

It is essential that these traps should be 
kept in perfect condition, and if ordinary care 
is taken to prevent stoppage, clean water 
will be left in the trap every time the bath, 
basin, or sink has been used and rinsed. 

The sink trap is often a source of trouble 
when pieces of food and large amounts 
grease are allowed to go down the waste 
pipe. This condition can be obviated by 
using a sink basket, and also by keeping 
the loose perforated disk on the waste pipe. 

When a good deal of greasy water must c^' 
necessity be poured down the sink, and 
when the water is hard, soda and healing 
water should be used fieely at least once a 
day. The soda solution emulsifies the gneas^ 
thus aiding in its removal. Flushing with 
very hot or even boiling water b then 
required to remove thb. ^ 
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THE SICK LADY ” 

From the famous painting hy Jan Steen — a typical example of unhygienic sick nursing. 
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, XVI 

• CARE OF THE INVALID 

HOME NURSING 

Bj ROSE *BLAXD^ S.R.X. {formfrtv Matron of the Canning Toivn U'omm’s 

Settlement Hospital) . 


'I'hc 

Sick Kuom 


T is usual, when givinji instniciion <>11 
Home Nursing, lo begin by eninneniling 
all the attributes which a nm's<“ shoultl 
possess. It is sufficient here lo s.ay that tiic 
nurse, or whoever may be acting her part, 
is rcs[jpnsible for the patient’s well-being, 
and for the carrying out of the doctor’s 
instructiovis. She must be. absolutely loyal 
to the doctor in every M’ay, and all orders 
must be faithfully dealt with, both in letter 
and spirit. In a .serious 
illness, very often half the 
battle is won if the patient 
has implicit faith in his 
doctor, and therefore, by 
no word, sign or suggestion 
must the nurse disturb the 
patient’s confidence in his 
medical adviser. She must 
also be loyal to her patient^ 

When a person is ill and 
in pain he may act 
differently from wliat he 
would do if well ; he is 
weak, and therefijre has 
not ^he same control over 
himself. .All irritability 
and difficult behaviour 
on his part must be met 
with kindly patience and a sympathetic 
understanding by the mtrsc. Annoyaines 

must be immediately forgotten, and 

never repeated to some one else. If the 
ritirse has the full conficlence of both the 
dpetor and her patient, her trying work will 
lose many of its difficulties, and will bring 
its owq reward- She who lacks the confidence 
of either had much better give up her work, boards, and small rugs placed where tljcrc 
for she will prabably do more harm than is most traffic, so tliat tlic necessary 
good. walking about docs not disturb the 

^hen a ^ck person has to be nursed in patient 
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the liome, ihc first coii'iideralion should be 
giv<*n to I lie c hoic e of' room, granted 
tJirre is a choice. It should 
be as laigc* aiul as airy as possilile, 
and willi ad<'«|uate i ross-\entila- 
lion. f^iiicMnc'ss is an absolute essential, 
both with regard lo outdoor noises^ traffic, 
etc., and lo iiid«>or, doiiicMie noiseii. Very 
often the latter are far more liying to an 
invalid than are tin* former. 

rhere should not be 
more FOkNiTi’RK than is 
re*dly necessary. Big, 
lu‘a\y pieces of lUrnilure 
lake u|> a delinite amount 
of air space, and should 
iherelbrc be dispi'.nsrd with. 
'Lwo small tables should 
be ill us**, one by the 
siile of the bed lor the 
convenience of the patient, 
and •the other away from 
tJie bed for llie nurse’s use. 
There should be a chair 
for a visitor, and a com- 
fortable one for the nurse. 
A wash-liaiid stand for 
all the wasliing requi.siu*s 
is required, and, if this 
has a cupboard imderiu ath, it is coiivcaiient 
for holding all lotions, disinle<tants, (*tr. 

All heavy curtains, hanpn)?s, etc., should 

be n-imnctl, siiul light, wa'iliublc on<» put 
in their j>lace. 

Tlie i-uooR sli.iiild not be entirely coverctl 
with earpet. It is much better to have a 
coviTjng of linoleum, or plain polislicd 
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Only necessary furniture should be allowed in the sickroom ; the bed must be out of all draughts, though 

good cross ventilation is essential. 


For adequate ventilation, the window 
must be in a workable condition. If it is 
a sash window, it should open both at the 
top and bottom. If jt is a easement one, 
the iron rod which regulates the opening 
should be long enough to allow the window 
to open quite wide, to the full width of the 
frame. I'he window of a sick room must 
always be open, and, except in very stormy 
weather, quite w'idc open, for the wider it 
is the less draught will be felt. If the weather 
is vcr>'^ rough, the opening of the casement 
wintlow can be regulated by the rod, whilst 
in regard to the sash window the toj) half 
should be closed, and the lower half raised 
from four to six inches. A piece of wood 
of that depth and of the same w'idth as the 
window should be placed in the frame, and 
the lower half shut down on to it. This 
means that the lower sash is lifted from four 
to filx inches, and will provide an inlet for 
fresh air. An open fireplace or a modern 
gas stove that has a ventilation opening at 
the back will make the necessary cross* 


ventilation. Under these conditions, it will 
be necessary to give the room a more 
thorough ventilating two or three times a 
day. 'I’o do this, the patient should first 
be well covered with warm clothes, and, if 
advisable, protected by a screen, then the 
doors and window's throw'n wide open for 
five minutes. Such ventilation is nccossaiy 
for the health of both patient and nurse, 
and is often found to be most soothing in 
its effect on a tired and restless sufferer. 
An effective emergency screen can be made 
by covering a two or three-fold clothes-horse 
with a laigc sheet or blanket. 

The TEMPERATURE OF THE SICK ROOM should 
be kept at about 6o* Fahrenheit, though 
quite young children and very old people 
wall probably require it up to 65*. Some- 
times persons su^ering from chest illnesses, 
particularly the young and the old, Require 
a higher temperature, 65” to 70*. Such a 
temperature is very trying to the nurse, so 
that she should take every opportunity when 
" off duty *’ of getting out iifto a codler 




CARE OF THE INVALID 

atmosphere. The temperature slioutd never scrupulously clean and changed frequently, 
be a matte.»of guess-work. A theriuonietcr olljcrwisc it is apt to Ijccoiuc unpleasant, 
should be placed on the wall near to the It is wise to have two blankets for lliis pur- 
bed, and aw’ay from both fire ,arul window, pose, so that whilst one i.s in use the other 
Cleanliness is cssentwl in the sick-room, can be alrctl in the open. The frequent 
whatever the disease may be from winch substituting of a cool blanket for a hot one 
the patient is suflering. The greatest care makes .a great deal of iliffercncc to the 
must be exercised when cleaning the nnnn comfort of the patient, 
not to raise the <lust. The mgs must be The sheets, csjiecially the bottom one, 
cleaned with a \acunm cleaner, or else shmdd be much larger than the bed, so 
taken out t)f the room .nnd well shaken, that they i.au be scciU'clv UukcU ill Ull 
In cases of infectious disc.isc lu) rugs of any round. If the holtom sln-el is not firmly 
kind mnst be allowed. The fioor should be tuckeil under the mattri'S'i, tlie patient in his 
rubbed with a duster that has been cither restlessness will quickly get it creased, and 
wrung •out of a weak Lysol sidution (one acKl greatly to his discomfort. If he is 
tcaspoonfyl of I.ystd to one pint of water) or nnahlc to get out of bed a draw-sheet and 
smeared willli furniture polish. In cither mackintosh are essential. The rubber mac- 
case, the dust will .stick to the duster, wbi« h kint<»sh, which is jil.wed 
should be. washed immediately after use, across the hed, shoidd 
when dust, dirt, and germs will promptly be wide cninigli to 
go tlown the diain. * reach from the bot- 

A single bed is best, both for the. comfort tom of the pillows to 
of the patient and convenience of the ntii’se. the patient’s knees 
It should be .so [daecd that she can get all roughly about two 
round it. The head should be from twelve and a half feet wide — 
to eighteen inches away from the wall, and and long enough to 
there should be access to both si<le.s. This go from side to side of 
not only makes the nursing ca.sirr, but gives the mattress, i.e. about 
the patient a feeling of sphec and freetUmi three ami a half I'eet 
that he docs not get when his bed is pu,sh<*d long for a single bedi 
close to the wall, or fixed in a corner of the To e;u Ji end sluudil 
room. The bed mnst not be placed at an be stitched .a piece 
angle between the window and the fire- of strong, unbleached 
plac* ; whilst good vcn^jilation is c.s.sciiUal, c.'dit o the width of the 
direct draughts mnst be avoided. ma< kintosh and .about 

The bed-clothes must be as warm as eighteen inches long, 
possible in cold weather, as few as p<^)ssible 'fhe-sc calico ends can 
in hot weather, and always — in summer and be firmly tucked under 
winter — as light in weight as can be managed, the mattress, so mak- 
Hcavy bed-clolhcs are very tiring to a sick ing the mackintosh 
person. New blankets arc warmer than old scrure, and preventing 
orfes, so that fewer arc needed, whilst an it from get ting creased, 
eiderdow'n quilt is warmer and lighter than For a drawsheet, an 
several blankets. The rountcrpanc, or bed- ordinary sheet can lie 
spread, serves two purposes ; it protects the doubled lengthwise, sT^llfY*^ATHER 
blankets from dust, and it is a decorative making a long, narrow a sash window can 

covering; as it is not necessary for warmth sheet. This is put across be shut downon^ 

It should be light in weight. the bed over the mac- of the ^«n- 

In many illnesses it is necessary to put a kintosh, leaving one ^SS^betlwen^e 

blaflkat ntxt to the patient. This must be end very much longer toahea. 
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Bcd- 

inaking. 


MAKING THH BED 

Showing how ihc mackintosh and draw-sheet arc pulled light after 
all the upper bed clothes, except a blanket, have been removed. 


THE GOLDEN 

The making of a sick bed 
is an art ; how much an art 
only those, can tell 
who have been a 
fixture in <me for 
some time. If possible, the 
nurse should have some one 
to assist her to make the bed 
of a heljilcss patient. But 
whether she is working alone, 
or is able to obtain help, the 
routine is the same. A 
l>aticnt who is so ill as to be 
.. ^ unable to leave Itis bed must 

H' i haw that bed twice daily 

H I mere straightening of the 

■ k jlkktML . bed-('.lothe„s is not sufficient. 

In order to do tliis cfliciently, 
and with tlie least disturbance 
of the patient, the procedure 
than the other ; the short end is tucked under shoufd be as follows : — 
the mattress, and the hmg one is first rolled A chair should be placed at the for»t of 
up lightly before being also tucked under, the bed, and the clothes taken off singly and 
If the patient is likely to be confined to bed placed on it. These must dot be ilragged 
for a lengthy period it will be fiaind more, olf, but folded, by turning the toj) hem to 
economical to make proper draw-sheets, the bottom, and gently lilting them of! the 
For this purpose .soft, unbleached sheeting bed. The patient should not be left com- 
is the best, and the sheets, when made, pletcly uncovered, and a snect or blanket 
should measure a yard wide and three must be left over him. I he remaining bed- 
yards long. • clothes should then be loosed all rt)und the 

bed, and the bottom sheet 
nulled firmly and lucked in 
tightly so that there are no 
ereiises unilr.r the paUent ; 
the mackintosh should be 
pulled tightly also, and the 
enils tucked in ; the draw- 
sheet is then unrolled from 
the long end of the roll to 
about the width of the bed, 
and the remaining end luckeil 
quite securely under the mat- 
tress. If the nurse has an 
assistant, she should th^n 
gently raise the patient whilst 
her as.sistant draws tlib sheet 
through, rolls \ip the end and 
, CHANGING THE SHEET tucks it firmly under the mat- 

The sheet is untucked all round and tolled up lengthwise close tress. This firm stretcliing 
to the patient’s back ; the' clean sheet is then put on this half f shat 

of the bed before moving the patient over. o* *“6 craw-sncei, SCk tnat 
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CARE 


OF THE INVALID 



A LESSON IN BED-MAKING 


Nurses learning bow lo earc for sick paiicnts. In scrums cases 
it IS easier lor the nurse to have a helper wlicn making the bed. 


there arc no creases to cause 
friction, le^^ens the risk of 
bed-sores. If it does not 
inconvenience the patient, all 
his pillows except tine .^lould 
be removed while the bed is 
being made, lor tliis facilitates 
the straightening of the sheets 
under him. If, however, he 
cannot lie with his head 
low', he must be supported 
while the [lillows arc taken 
out, well shaken, and re- 
placed willi ilie cool side 
uppenr4ost. 

A patient wIjo is propped 
up with ^pillows, or with a 
bed-rest, should ha\e a 
firm i)illow under his knees, 
in order to prevent him 
from slipping down the bed. •Tliis 
“ knee-pillow ” should be rolled in a sheet, 
placed in position, and the ends of the sheet 
tucked under Wu: maUress. Alter this has 
been done the top .slicel and blankets aic* 
replaced, care being taken to tuck them in 
fninlv at the foot of lh<! bed. 

III order to piU a clean bottom sheet on 
the bed. the cliaw-slieet and ina< kiiitosli arc 
remcned, and the patient turned gently on 
lo Iiis side. J’Jie sheet is 
loosened all round an<l rolU'd 
neatly and firmly lengthwise 
up ty the middle of the Ix’d, 
and close to the patient’s 
back, TJie elean slieel also is 
rolled lengthwise for half its 
width, and the roll placed 
on the bed al<Higside the rolled 
soiled sheet : the remaining 
half is spread over the lialf 
oQlhc bed, and firmly tucked 
under the head, sides, and 
fdbt of the mattress. 'Fhe 
patient should then be gently 
rolled •over on the clean 
half of the sheet ; the soiled 
sheet is quickly taken off 
the bed, and the clean slicct 
unr»ll(d and tightly tucked 


in all round. 'I'hc mackintosh and draw- 
sheet arc then [>ut on in the way 
previously dc'seiibed. 

If, for any n^ason, \hr. jxilicint cannot be 
luiiH'd on to his sid(‘, the. elean sheet must 
be put on in a similar manner, but from (he 
(op of the bed instead of from the side, fhe 
nurse must have help in ord<r to do tins. 
'I’Jie [}ill(ms ari‘ rcmf)\c:d and the jialieiit 
supported by one i^irse whihr tlie other 



A CORNER OF THE SICKROOM ^ 

Showing the nurse's table, l^e open window and gas fire- 
place providing cross ventilation, the clock, thermometer and 

gas-ring. 
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quickly, but gently, rolls the soiled sheet from breaking it), and wiped with a clean cloth ; 
the top of the bed to the patient’s back. The or better still, it can be kept siding in a 
clean sheet should be lucked in at the head small glass or jar in a weak solution of 
of the mattress, then spread down the bed, Lysol, with the bulb resting on a' piece of 
and the lower end rolled tightly to meet the cotton wool at the bottom of the jar. 
roll of the .soiled .sheet. I'he pillows should Before the thcrn\omctcr is placed under 
then be replaced, and the patient put back the arm or in the groin the patient’s skin 

U) rest on ilieni. One nurse should then should be wiped with a towel. If placed in 

gently raise his back, supporting him firmly, the rectum, tlie bulb should first be smeared 
whilst the other deftly draws first the soiled with a little vaseline. 

sheet downwards, and then the clean one. The temperature must always be taken 
At the foot of the bed the soiled sheet is in the same part of the body, not at one 
removed, and the clean one firmly tucked time in the mouth and at another under the 
in. When changing the sheets of a sick bed arm, as there is a slight \'ariation in the 
great care must be exercised not to hurry different parts —that taken in thc^ mouth 
the patient, and to move him no more than and rectum being .slightly higher than that * 
is absolutely necessary. in the armpit or groin. An acenrate tem- 

Thc patient’s shirt or gown should be perature is not likely to be registered in 
made of a warm material that cither of the latter places if the patient is 
is light iir weight, and emaciated. It should not be taken in the 
Qothes* of .such a pattern that mouth of a young child, an unconscious 
it can be put on and patient, nor one that is subject to fils. It 
taken off with the least |x)ssiblc is unwise to take the temperature immediately 
disturbance of its wearer. In after a meal or a hot, stimulating drink. In 
cases of heart disease, acute a vei^ weak patient it can be raised some 
rheumatism, and other diseases degrees under such conditions. It should 
in which all movement on the be taken bejore the patient is bathed, not 
part of the patient is to be just after. The doctor will give instructions 
avoided, short gowns that arc as to whether hp wishes the temperature to 
open right down the back be taken every four hours or only in the 
should bi worn. These can morning and evening. Usually, if it registers 
be put on or off witliout undue as much as too® Fahrenheit, it is taken every 
mox ement. four hours until it has reached the normal, 

and has remained so for forty-eight hours. * 
THE ROUTINE OF NURSING The normal pulse-rate 'of a healthy adult « 
The normal tempcratiu'e of the varies from seventy to eighty beats per • 
human body is 98.4® Fahrenheit. ^ minute. In young children it is 

Taking the S^cat variation quicker, while it tends to get 

Tempera- from this denotes ill- ’ slower in old age. Much variation 

health. Care is needed from the normal suggests illness. Wliikt a 
to take an accurate temperature, great deal may be learned from the quality 
The thermometer should be and rhythm of the beat, wltich requires ^ 
.shaken until the quicksilver goes experienced nurse to delect, the number of 
down to 95®, and then the bulb beats per minute is a satisfactory guide, and 
under the patient’s arm an inexperienced person can quickly train 
The normal ; in the case of a herself to count them accurately. Inaserious 

child, in the groin or the rectum, illness, though the volume and rhythm indi- 
I hake”? he After use, the thermometer cate much, these rarely become altered 
quicksilver should be dipped into cold water without the rate increasing also. The pulse * 
be^ »«"g (not hot, as there is the risk of can be counted wherever an airtery reaches 
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THE CHART OF DAILY PROGRESS 
A typical chart (in a case of inllucn/a). "I'lic teinpcraturc* pulse and respiration 

arc entered twice daily. 


the surface of the 
body. It is usual 
to take ft from 
the artery at the 
wrist, and both 
sides should be felt. 

If the patient. is 

very ill, and the 

heart-beat fcH;blc, 
it may be easier 
to count the beats 
at the temple, just 
in front of the car, 
or it may even be 
necessary to place 
a hailU over the 
heart. Jn taking 
the pulse at the 
wrist, the nurse 
should be careful 
to place, the ti})s of 
her first and setond fingers over the artciy. 
She should not fe<;l the pulse with her thumb, 
as she may mistake lier own pulse for that 
of the patient’s. When cotinling the pulse- 
rate a watch with a second-haml .should be 
used, and the beats counted during a whole 
minute. 

Respiration consists of two mosements of 
the chest ; inspiration, when air is taken 

into the Itings, and expiration, 

Respira- vvlien air i.s breatiu'd out from 
non. , 

them. I he normal respirutum- 
ratc of a healthy adult is sesciileen to 
.eighteen times per mimUe. In children it is 
quicker, while it is slightly slower in old age. 
The nurse should try to count the respiratitms 
without letting the patient know that she is 
doing so, otherwise he may not breathe 
naturally, and it will be dillitult to count 
accurately. 'I’lie temperature should be 
taken at the same time, and th.e nurse 
sbould have her watch in her hand and 
count the respirations. If the patient is ol’ 
a ner\’ous temperament and docs not breathe 
naturally, the respiration-rate should be. 
counted while he is sleeping. A chart should 
be kept, and the temperature, pulse and 
respirations accurately recorded, either Ibur- 
hourly or jtwicc daily. They should be 


marked tlown as .soon as they aie taken, 
so that tliry arc not forgotten. If the patient 
has a high tetii])eratuie and it is not wise 
for him to see the chart, this should be kept 
outside the .sit k room, so lliat h<“ does not 
know of its e.xisteiue. It is very disturbing 
to a silk ])rrson to know that a chart is 
being kept and that he is not allowed to 
see it, anti a gutal muse will avoid dt>ing 
anything that will avorry her ])atient and 
cause him an.\icly. 

If the patient is too ill to leave his bed he 
must have a “ blanket bath.” This must be 
caiefiilly anti methodically given. 
Baths. titherwise the invalid, insteatl of 
being refreshed, will be tiretl and exhausted. 
A clean gown should be got reatly, and in 
coltl weather should be warmed in frtiiit of 
the fire. A bowl tjf hot water, soap, two 
wash-flannels, twtj towels, powder, methy- 
lated spirit, a tumbler of warm water, and 
a small bowl sbtnfld all be got in readiness 
before disturbing the [)aticnt. I'lie window 
.shoniil be elciscd, and the hot Ixittic refilled 
and ptit at the patient’s feet. 'I’lie be.d- 
flolhes arc then removed, with the exception 
of a lovcriiig blanket and another uiiMer- 
neath him. 'Ihe teeth .should first be 
cleansed. If the patient is able, lie should 
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To 

Prevent 

Bedsores. 


TAKING THE TEMPERATURE AND PUI.SE 
The mouth is the most usual place to take the temperature in a 
conscious adult patient. The normal pulse rate is from 70 to 80 
beats a minute. 


to do this himscir, the nurse 
tuinhlrr find tlic small bowl, 
them wilhout undue 


<an use 


for this purpose. After the 
back has been well washed, 
and before it is 
dried, the nurse 
should soap her 
hand 'and gently massage the 
back, esjjccially the bony 
prominence of the spine, using 
a gentle rotating movement, 
in order to encourage the 
circulation of the blood 
where it has been impeded 
by constant pre.ssure on the 
bed. The skin should be 
tlricd thoroughly, wilhout 
rinsing off the sojijj, which 
helps to harden the skin. 
In drying, the skin .should 
simply be dabbed with a 
soft towel, and ml rubbed. 
Rubbing with the fingers 
and with a towel are two different 
things ; the former stimulates the tender 
skin, the latter may be top rough and 
tend to break it. On no account must 


be allowed 
holding tlu' 

.so that he 

exertion. If he be too ill to do this, the nurse 
should put some cotton-wool tlipjied In borax this happen, or a bed-sore will be the result, 
and glycerine round her finger, or on the TliLs is a serious complication in any illness, 
end of a pair of forcep.s, and gently clean adding very greatly to the distress of the 

both teeth aiul tongue. In serious illness patient and to the work of the nurse, on 
frequent cleansing of the 
mouth is necessaiy. 'I'ho nurse 
shoidd then proceed to wash 
the patient, beginning with 
the face ; then one arm is 
taken from under the blanket, 
the towel spread beneath it, 
the limb w.ashed aiul dried, 
and then quickly cosered 
again with the blanket. 'I’he 
other arm is done in the 
same way, and then the chest, 

• and then the lower limbs, 
separately, its in the case of 
the arms. After this, the 
patient, covered with the 
blanket, is gently rolled on to 
his .side, and his back washed. 

The lo»er pari of tlie back PREVE^ING BEDSORES IN A SERIOUS ILI^S 

, , , , ‘ , '.1 .1 After washing and carefully drying, the back and buttocks should 

snould* be wasncil Wltll tiie ^ gently massaged with methylated spirit; zinc and boracic 

second flannel which is kept powder is then applied. 
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whose capabilities it would 
cast grave doubts. When 
dried, tlicfskin should again 
be gently massaged with 
methylated spirit, and zinc, 
and boracic powder apjilied. 

The patient sltiould then be 
turned gently on to liis 
back once more, and a ch^in 
shirt put on. 

Whilst the nurse must be 
as expeditious as j^ossible, 
she must be gentle and 
deliberate in her movements, 
and in no way hurry her 
palieTit during tlic baili. If 
he is V’ty ill a complete 
bath at one time; may be 
too exhausting for Jiini. 

In this ca.se, the u|)per 
pait of the body, enlailirjg the removal of 
the shirt, may be washed in the morning 
and the lower limbs in the e\(Mnng, or vice 
versa. In an^' seiious jlln< ss the back should 
be attendeil to at least inoriiing and cveningj 
ofteiier if neeessary. Any rednt'ss of the 
skin is an indication that j)ressun‘ must be 
relieved, and this can be done by j)hHing 
an air-ring or eu.sluon under the buliotks. 
He should not be plaeccf direc lly on to the 
rubber surfarc, but the. ling should be puf 
into a pillow-ease, which is kept perfectly 
dry and free from (Teases. M(3isture will 
(piiekly lead to the formation of bed-sores, 
^sc^that in casci wherti there is anv iiuon- 
tineiicc extreme care is neeessaiy. Under 
such conditions pad.s of sidiagnuin moss, 
which is very absorbent, should Ijc made 
and put under the patient. Since l)ed-sores 
arc so serious a condition, all redness of the 
skii: on any part of the body should at once 
be reported to tJic doctor, rcmeinlxTing 
^that prevention is much easier than cure. 
.Where there is incontinence, an ointment 
made up of 2 oz. of white laid, i tcaspoonful 
of Friar’s Balsam and i t<'aspooniul ^jfca^to^ 
oil should be used in plac e of the iiK tli) lated 
spirit and powder. 

If the patient is well enough to go to the 
bath, care must be taken to see that the 



PU rriNCi ON TUI: PATIIiN'I 'S GOWN 
In n serious illness, uhen moving tlic paiiciu is 10 he avoided, u 
gown open down the back should be used. 


watcT is lint too hot, or he may turn faint. 
If should faint while in the bath, the 
waste-plug must be lak<^n out at once. A 
batli ihermomeler is lequiied to lc‘st tlie 
tcinpcKiliue, as it cannot be told accurately 
by feeling with the hand. During tin* readitig 
of the thermometer the bulb must be kept 
in the waler, as the f|iiicksii\'(‘r begins to go 
down as soon as it is taken out. 

Tkmpj ra^cri-: or Ba'ihs 


IIol Hath 

From qf,® to 1 05® Fiilirenheit 


l\ii tuhdfs. 


Fioiii ()f)® to i(»o® Fahrenheit 


for ( hi Idtcn. 

IVattn Hath - 

I'rom qo® {{) f)5®. 

Tepid Hath - 

Fic>m 10 ()0®. 

Cold Hath - 

The water is n.s«'d as it is 


drawn from tlif^ ta|), and not 
artili< i.illy eiiluT wanned 
or eo(jled. 

SICK ROOM DIK'I’ARy 
'1 he clot tor’s instiiK lions with regard to 
the l('('ding of the patient must be aecuiately 
( <11 lied out. 

Milk only ” m«*.ins that only millc may 
be given, and not o< casioiially a little* castard 
or a little lish if the patient fancies it. Serious 
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results may follow the 
giving of solid food when 
milk only has been ordered. 
The popular idea that 
milk is a drink and not a 
fofKl is entirely wrong, 
for milk contains all the 
food constituents found 
in solid food. I'hus the 
nurse can assure her 
patient that he is having 
food, the only dilfcrence 
being that milk is fluid, 
whilst all other foods arc 
solid. The patient who 
is not allowed any other 
food will require three 
pints of milk in the 
twenty-four hours, which 
should be given at two- 
hourly intervals. Five 
ounces should be given 
at each feed, unless he 
sleeps at night, when six 
ounces .should be given 
at a time, as the feeds 
will be less frequent. A 
sleeping patient should 
never be wakened for food, 
for sleep is often more 
ncccssUVy. 

“ Milk only ” is nearly 
always ordered in cases of rheumatic 
fcx'cr and gastric eases, and is a very 
monotonous diet, of which the patient 
quickly tires. It can be varied by giv- 
ing it cold one time, and hot the next. 
(N.B. — In eases of ulceration of the stomach, 
however, hot drinks must not be given.) It 
can be diluted with barley-water or with 
hot water. An occasional slight flavouring 
of vanilla will make it more palatable for 
some people, especially for children, while, 
in hot weather, iced milk or milk and soda- 
water make quite refreshing drinks. A milk 
jelly is another useful way of giving milk. 
By these methods milk feeds can be varied 
evcry'timc, and so prevented from becoming 
so monotonous. It is not wise to wait until 
the patient has become tired of milk and 


THE BATH 
THERMOMETER 
Keep the bulb in 
the water while 
reading tlic tem- 
perature. 


tlien attempt to vary it ; it should be varied 
from the beginning in the hope that he 
may not get a dislike for it. 

“ Milk only ” does not exclude * xtfater, 
unless it is deflnitcly specified. Most sick 
people suffer from latflc of water, and would 
be far better if they drank more, especially 
when there is a high temperature, when 
fluid Ls particularly necessary. The old- 
fashioned idea that cold water does harm if 
given to a patient who is feverish is wrong. 
The invalid should be allowed to have as 
much as he wants, always provided that the 
water is freshly drawn and quite cold, not 
tepid. Exceptions to this are in such cases 
as dropsy, when the body cannot deaf with 
fluid so that water and other fluids must be 
curtailed. 

A FLUID DIET means that any kind of 
fluid may be given, but no solid food of any 
kind. )[^t includes milk, bovril, home-made 
beef-tea, freshly-made tea and coflee, home- 
made lemonade, barley-water. Care must 
be taken to see that at least Ivwo and a half 
pints of milk are taken in the twenty-four 
hours, otherwise the patient will not have 
suilicicnt nourishment, as the other fluids, 
whilst stimulating, are lacking in the essen- 
tial food constituents. To ensure that suffi- 
cient milk is taken both bovril and coffee 
can occasionally be made up with milk. 
The home-made beef-tea should not have 
milk added, for it is too greasy ; if taken 
immediately it is made it is a stimulating and 
refreshing drink which requires no digesting, • 
and is therefore quickly absorbed into the 
system. As previously stated, the patient 
should be given as much cold water as he 
will take. 

Milk diet includes milk, custards, milk 
puddings, jellies, junket and cream, blanc- 
manges, Benger’s food, arrowroot, and^ 
Horlick’s malted milk. 

Light diet includes milk, tea, coffee,. 

toast, bread and butter, eggs, soups, steamed 
white fish, chicken, spinach, well-boiled 
onions and sometimes potatoes (the last 
are often withheld in the early convalescence 
of gastric patients), and usually stewed 
fruit. 
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a patient cannot sit up to take his food, 
he must Jie carefully fed. The nurse must 
Method always remember that in a serious 
of* illness one of ilic greatest dilfi- 
Fecding. cultics she has to eoutend with is 
that of getting the pdtient to take sufficient 
nourishment, 'or to be content with tl>c 
nourishment prcsciibed for him. Conse- 
quently, a great deal depends on licr. I’luids 
should be gi\'en in a “ Sir l-’rcderii k 'IVex es ” 
feeder, that is, one in wliicli the side of the 
feeder is curved to form a spout out «if whieli 
the patient can drink. A feeder with a tea- 
pot spout should never be used except in an 
emergency ; the sjiout is vei^ dillicult to 
keep clean, and a fastidious patient will be 
put ol^his food. When feeding the invalid, 
the nurse should put a napkin under nis 
chin, gently raise his head and .shoulders 
by placing her arm under liLs pillow, put 
the feeder to his lips and let hiiii slowly 
drink. He must not be hurried, for if he is 
very weak he will find it tiring to drink ; if 
he is suflcrwig from some chest complaint, 
so that his brratlting is impeded, it may be 
nccos.sary to let him pause and take breath 
between each sip. When he has finished, 
his li])s should be wiped with the napkin, 
his pillow turned the epol side uppermost, 
and his head put into a comfortable position. 
Whether all the food has be.en taken or not, 
the feeder should be rcmo\etl from tlu; room 
at once, and not left in the patient’s sight. 
If for any reason he has not been able tci 
■finish his meal* he wiH be le.ss incluicd than 
ever to lake the next one, if the feeder has 
been in front of bis eyes all the lime. No 
food of any kind must be kept in a sick nMun, 
If ncce.ssary, for the sake of convenience, a 
tray can be placed on a taldc outside tlic 
room, on which may be kept a little milk 

^ in a wcll-covercd jug, soda-water, barley- 
water, etc., all covered, and all freslily- 

• renfwcd morning and evening. 'Hie only 

thing allowed on the patient’s table is a 
glass of water, and this the patient Ukr-s to 
have, especially if he suffers from thirst. 

When the diet is increased and some solid 
food included, the invalid may still be too 
jveak to i^cd himself, so that the nurse must 


continue to feed him patiently, and with 
fastidious care. In convalc.secncc, when he 
is able to feed himself, the food should be 
brought to him daintily arranged on a tray. 
Small helpings, nicely .served, with linen, 
cruet and .silver spotle.ssly ilean, will make 
all the difrerence to his enjoyment, or othcr- 
wbe, of the food. 

While the patient is restticlcd t«) a limited 
diet, the nurse mu.st relraiii from talking 
about food and appetising dishes which are 
being enjoyed by the rest »»f the household. 
If he is dissatisfied witli his diet, as sick 
peisons so ol’ten are, such con\ ersulioii will 
not tend to mak*' him less so, 

MEDICINI-S AND TIIEIR 
ADMINISIRATION 

Me<liiines are given for many reasons : to 
inerease u[ipelite, to .litl digestion, to case 
pain, to indu((; sleep, as tonies, etc. What- 
ever olyret the doi (or may have in mind 
W'lien ordering a medii ine, it is the nurse’s 
w'ork to ft>lh>w act uratcly and conscientiously 
all inslruetimjs. 

Medicine ordert-d to be. taken before meals 
is fretiueiitly given to t reale an appetite, 
and should be givet) fn»m twenty to thirty 
minutes hcfoi’c food, so that there is time 
for its work to be (Itme, and not immediately 
before and almost sinmltaiieonsly with the 
food. Meilieiuc to be taken (ijtcr food should 
be given ten to lilieen minutes alter the 
meal. Wln-n medicine is ordered for ad- 
ministration three, times a day, it is best to 
give it at fixed times, such as to a.m., 

St p.in., and fi p.m. bpeeial medicines, such 
a.s heart stimulants and .sleeping draughts are 
usually ordered “ as required,” or ” when 
necessary.” Tlic nurse must Jisk the doctor* 
to give definite iirslruetions as to what 
symptoms in tlic patient she is to look for 
which will warrant the administration of 
such mcdiihics. If tlic patient is liable to 
heart attafks, tlie nurse must train herself 
to observe tin; signs that ])re«-edc the onset 
of such an attack, as faintness, pallor, 
shallow and rapid breathing, feeble pulse, 
and other indications wliich the chx'tor will 
advise her to watch for. If a patient is 
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suffering from lack of sleep a special medicine within a reasonable time, it will be found 
may be ordon?d to be given ‘‘ if necessary.** helpful if the nurse will read alc^ud in a 
It is not necessary to wake a patient in order quiet monotonous voice, until the patient 
to give liiin a sleeping draught. Moreover, docs eventually lull asleep. It is extrc*inely 

when special inwlirinos are ordorod, it is a bad nursing to administer a sleeping draught, 

mark good mning tu see that Ihc environ- and not to make an attempt to get the right 
ment is such that will help <o bring about conditions for sleep. 

the ilesirrd resuh. Tor inslancc, when a When administering medicines it is essen- 
slccping draught is oidcrcd, the patient tial to have ]jn»perly graduated medicine 
should be put into the most comfortable measures : a Iwo-ouncc medicine glass lor 
position for sleep ; his pillows should be anything from half to two ounces, and a 
shaken and turned the c(»ol side u])pcrmost, minim, or drop mciusurc, for doses ordered 
the ilraw-shcct pulled through so that he is in drojts. It is unsatisfartoiy to drop a 
lying on a c<k)1, sni(M»th surface, a hot bottle medicine from a bottle without using a 
pul to his feet. There should he the right measure, bec ause of the difliculty ofgcHiug 
amount of bed-clolhlng, the rf)om .should the exact number of elrops rcquirctl. If, 
be well ventilated, the blinds drawn to however, it is hnind impossible to gef these 
exclude any glaring light, so that an atmos- measures, anil a tablespoon or teaspoon has 
pherc of quiet, drow.sy peacefulness is to be substituted, one spoon must be put aside 
attained, which w'ill help to induce sleep, for the medicine, and that .spoon always used, 
and reinforce the action of the medicine, as, owinjirto the various sizes of siX)ons, the 
if this docs not have the desired effect dosage will otherwise be dilfcicnt each lime. 



, A BLANKET BATH 

The patient is placed between blankets and the face, limbs, chest, and back am sponged separately, avoiding 

exposure as much as possible. « 
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ATTRACTIVE WAYS OF SERVINCi MILK 

A milk diet need not become monotonous : difTerent ways of serving it include junkcr> icliics, hot and cold 

drinkS) and milk and soda. 


FLUID MEASURE 

I minim (nii) - i drop.^ 

Go minims - - i tliachm {5i) or i teaspoonful. 

4 diaclims - I ounce [7,\) or i tablesj^oonful 

I ounce ^Ai) - *2 tahlespoonfuls. 

20 ounc es - - i piiK 

A]l medkinrs to be taken internally should 
hp kept ijuite separate from those whi( !i are 
mr outward applieafion only, su^h as lini- 
ments, ointments, etc. A nurse may iliink 
she is quite capable of distinguisliiiig between 
the two, and feel certain that she will never 
make a mistake. Yet in times of cmergcn< y, 
when a patient is taken uncxpe« tediy woise, 
and the immediate administration of a 
• medicine is necessary, the most reliable and 
level-headed pei-son may make an errf>r. 
Obviously, the gravest consequences may 
result, and have frcquentl> done so. In 
addition, all ’medicine marked “ Poison ” 
must be kept in a separate cupboard under 
lock and key. 

When a patient is seriously ill, the doctor 
fm^^t alwliys be consulted as to the kind of 


aperient to l»c gi\cn if necessary. The 
iiin.se should realise th.it though a free action 
of the bowi'ls may lx* essential, 
Aperients, apetTcnl that is too seven* may 
do \ery gr<*.it harm to any one in a weak 
condition. If an aperjeut which has been 
jtrescribi'd has tiot procliicc-cl a satisfactory 
rc*sult, tlie doctor should be irifoinu'd. The 
nurse must observer wlielhc r the medicine 
has bc'cn tcio .strong, or not strong enough, 
if the patknl luas hncl pain all griping 
medicines must be a*ic)idc*d as far as possible 
- or if there has been any nausea. 

The doctor may order an enema— an 
injection into the bowel -in jtreferenee, lei 
a medicine by the mouth. 

I. ScjAP KwJ'MA, given to induc e- a simple 

aetbn cjf the* boweds. To prepare - Mix 

I oz. Castile sejap in ui pints warm 

Medicinal ^yater, stir until the scjap is dis- 
bnemata. , ; , . , 

solved, and give at a temperature 

of 98“ fahreiilicit. Two pints or lAs should 

be injected, but some fluid must be left in 


I • 
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TR£Ve'S F^EDeR 



TEAPOT TYPE FEEDER 
TWO TYPES OF FEEDER 
A “ Sir Frederick Treves ” feeder is the 
more suitable as the teapot type is diiticuk 
to keep clean. 

the basin, otherwise air may get into the 
bowel. Coloured or scented soaps should 
never be used for cncinata. 

2. Olive Oil Enema, given in cases of 
severe constipation to sorteii (he hard fleccs. 
Six to eight ounces of oil are usually given. 
First warm this by ptitt^ng it into a small 
jug and standing the jug in a basin of hot 
water. Inject into the rectum by a gla.ss 
funnel and catheter. Half to one hour after, 
a soap enema should be given. 

3. Tiirpentine Enema, u.sually ordered 
when the patient is suffering from a great 
deal of flatulence that cannot be relieved. 
This enema requires very careful prepara- 
tion. The usual method of adding 1 oz. 
turpentine to a soap enema is quite ineffec- 
tual, and can do harm, as the turpentine 
will not mix with the. soap and water but 
floats on the toj). To prepare — ^Bring to the 
boil one pint of soap and water ; put i oz. 
turpentine mixed with i oz. olive oil into a 
bowl, and pour the pint of boiling soap and 
water* slowly on to it, stirring slowly all the 
time. If^this is carefully done, the turpentine 
will mix with the solution. Add a cold pint 
of soap and water to the enema, and ad- 


minister at a temperature of 98* Fahrenheit. 
Wash carefully round the rec.lunv after the 
iiiJetTion. , 

4. Starch Enema, given to check diar- 
rlura. To prepare — ^.Mix a teaspoonful of 
starch with 2 oz, cold water. Warm, by 
standing the jug containing it in a basin of 
hot water. Administer witJi funnel and 
catheter. This enema is to be retained, so 
administer it slowly. 

5. fjLYCERiNK Enema, used for children. 

To prejiare -■ Put one or two teaspoonfuls 
of glyc.erine in a glass or measure, and 
warm in the manner described above. Inject 
into rectum with a small glass or vuloanite 
syringe. ^ 

6. Saline Enem.\, given when patient is 
collapsed, or to jircvcnt collajisc in serious 
illness. To prepare — Dissol\-e i tcaspoonful 
of salt in i pint of hot water. I’lic addition 
of ^ oz.* glucose or i oz. of brandy is some- 
times ordered. Administer at a temperature 
of 98“ Fall, with a glass funnel and catheter. 
This is to be retained, and must therefore 
be administered very slowly ; the bed-pan 
must not be given. 

An enema is given either by a Higginson’s 

syringe or by a glass funnel to which is 

attached 'a yard of rubber tubing, 

Adininis- wJ,ich has a rubber catheter at 
tration. _ , , 

the other end. 

A tray, on which is placed a bowl con- 
taining the fluid and syringe, a small pot 
of vaseline, and a towel should be brought 
to tlie right-hand side of the patient’s bed,” 
and placed at the nurse’s right hand. A hot 
bottle is alw.Tys placed at the patient’s feet, 
for in the ease of serious illness there is a 
risk of faintness following an injection. The 
patient is gently turned on to his left side 
with his knees drawn up, and the buttocks 
brought to the edge of the bed, while a piece • 
of mackintosh covered with a towel is placed 
under them. The bed-clothes are removed ‘ 
with the exception of one or two blankets. 
Care must be exercised to kvoid any*^ un- 
necessary exposure of the patient. The bed- 
pan (the “ Perfection ” bed-pan is the most 
satisfactory one) is heated by rinsing in hot 
water, and placed near at hand. (When«tlM; 
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patient is thus prepared, the bowl ( ontaiiiiiij; 
the solutian to be injected is placetl near 
the back, the syringe filhd, the noz/lc 
smeared wdth vaseline and gently inserted 
into the rectum slightly backwards and up- 
wards. Force must not be used. 'I'hc lliiid 
should be injected \’ery slowly, and it 
should take, at least li\T miniiti's to inject 
a pint, while the other end of the syringe 
is kept in the fluid all the time, so as to 
prevent air being tlnawn into the bowel, 
which would cause a great deal of unneces- 
sary pain. When the recpiired amount lias 
been given, the noz/le is withdrawn, the 
patieiit turned gently on to his back, and 
the bed-pan placed in position. 

If a glass funnel and catheter are us« <l, 
the funnel should be fllled with the fluid 
from a jug, tin; catheter pinched to prevent 
the fluid escaping, and the end lubricated 
with vaseline (taking care not t<> bltuk the 
eye), and gently in.serted into the rectum up 
to the length of three ittt hes. The funnel 
should be held on a level with the p.atient’s 
buttocks, so as to ensure a slow injection 
(the bigber it is held, the cjuicker will be 
the flenv), and the lotion ixnired in con- 
tinuously so that the fuimel never gets 
empty, otherwise air will get into the 
rectum. It is to prevent air entering the 
bow'cl that the funnel is filled before in- 
serting the catheter. 

If tlie patient is unable to turn on his 
side his right leg must be drawn up, the 
Tmrsc’s liand placed under it, and the nozzle 
inserted into the rectum, the. bu.sin t<jn- 
taining the fluid being placed on the bed 
between the thighs. When administering an 
enema in this pasition, a towel should be 
placed across tlie patient, so that be is not 
exposed more than necessary. 

• After the bowels have acted, the bed-pan 
should be removed, covered with a lid or 
\owc^ and immediately taken from the 
room. The patient’s buttocks must be 
washed with soap and water, gently dried, 
and methylated spirit and powder applied. 

He shoulcl then be put into a comfortable 
position, his bed re-made, a warm stimulating 
diinjf givev, after which he is left to rest. 

I . *07* 


A nurse must always hear in mind that 
rncmala of any kind arc exhausting to a 
sick person, and therefore must be given 
as slowly as possible, with a\'oidanec of all 
hurr\' and bustle, and in addition, she must 
be prepared for emergenc ies. 

LOCAL APPLICATIONS 
Many abiiornial conditions of the body, 
such as inflammation, etc., call liir ticatmeni 
either by hot or C(»ld applications. 

r. (lot. II ( loMi'HKss.- Wring two thick- 
nesses of white lint, or four thicknesses of 
white linen, out of cold water, pUu e over 
the* painful part and bandage in position. 
Renew tJic compi'ess frerpiently, ..so as to 
ensure .a continuous cold application. 

2. lt:i>nA(;, Ice should be broken with 
a pointed instrument - -bat-pin or steel 
skewer and a rubber ire-bag half filled 
with it. In an emergency, when a rubber 
i< e-bag cannot be obtained, a rubber sponge 
bag ran be usixl. It should be half filled 
witli pieces of ir e and ticrl with a piece of 
string at the top of the bag, not half-way 
down and dose to the hr. In either rase, 
air must be »'xpelh-d from the hag before 
it is closed, as the ice will then l.ist longer. 
Cover the inflamrtl part with a piece of lint, 
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tJircc thicknesses ; a piece of 
jaconet, slightly I«rgcr than 
(he tokied Jint ; a pjecc of 
• ■ . ’ • ■ ’ -'I wJiite absorbent wool slightly 

!' ';iSEfV ' jaconet, a 

V ’ bandage, and a towel in 

which to “wring” the lint. 
As fight wringing is essential, 

rV*. a strong towel should be 

i^iscd, and thnx-fjuartci’s of 

.1^ ' roll it up and place in 

enamel bowl or basin with 

^ edge. I’our boiling water 

* '«>*i into the basin over the 

||||||||^m|[ middle of the towel, until 

FREDINC, A VERY SICK PATIENT containing the lint 

The nurse should gently raise his head and shoulders and allow is completely covered. Pick 

him to drink slowly from the feeder. 'ITie “teapot” type here „„ ,h,. ,f,-v f>nrlcortfio 

shown should only be used in emergcnciel ”P 

and wring tightly. (Quickly 

and place the bag upon it. Renew fre- unfold the towel, apply the hot lint to the 




FEEDING A VERY SICK PATIENT 
7*he nurse should gently raise his head and shoulders and allow 
him to drink slowly from the feeder. 'I'hc “ teapot ” type here 
shown should only be used in emergencies. 


quently. 

3. 1’, VAPOR ATiNC. Lotion — Soak two thick- 


alfectcd part, cover with the jaconet, then 
with the wool, and har.viagc securely. A 


nesses t)f white lint in lotion made tip of fomentatuin mnst be applied hot, or it will 
one part of methylated spirit and tw'o parts be useless, therefore the bowl containing it 
of cold water, and place it over the inflamed should be taken to the patient’s bedside, and 
part. A secoml piece ol' lint shoidd be the old fomentation removed before the 
soaking in the lotion, and be applied to the fresh one is wrung out. On^the other hai^l, 
part as soon as the fii-st begins to dry. The care must be exercised to avoiil scalding* 
compress must be kept moist all the time. th<‘ patient, so that the tow'cl must be wrung 


This treatment is used for sprains, etc. 


out \ery tight, for the drier it is the less the 


Dry Hkat c an be applied by rubber risk of a scald. 
hot-W'ater bottles which must be encased When a fomentation is being applied to a 
jjqj in flannel bags, or there w'ill be a wound, /.c. where the skin is broken, the 

Applies- risk of burning the patient ; by dressing must be done with “ surgical clean- 

tions. flannel bags filled with hot salt, lincss.” To do this, the nurse must thor-* 

bran or bops ; or by applying several thick- oughly cleanse her hands, before preparing 
nesses of hot flannels heated in front of the tlic dressings, by scrubbing the hands in* 
fire. This last method is the least effectual hot water for two minutes, using a clean 
one. nail-brush and antiseptic soap. She “then 

Fos Moist Heat, t*nc of the following may prepares the fomentation, also a bowl of 
be ordered : — lotion (i tcaspoonful of Lysol to 1 pint of 

I. Boracic Fomentations. — Materials re- water) into which she puts small swabs of 
quired— A piece of boracic lint of two or white cotton-wool ; another bow4 of loiidh 
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for her hands of the same strength as the 
first, and a« enamel (ray or plate on which 
to place the soiled dressing remo^-ed from 
the wound. Having prepared these things 
with scrupulously cleai\ hands, and placed 
them in readiness by the bed, she should 
remove the bandage, and then place her 
hands for a full minute in Lysol solution. 
After this, she must not touch anything but the 
dressing on the patient, which she proceeds to 
remove and puts on iJic enamel plate. Slic 
then squeezes some of the cotton-wool swabs 
out of the lotion, and cleanses the wound by 
gently wiping from the centre to the edge 
— ncve» from the edges to the centre — using 
a fresh swab each time. She should then 
quickly wring out the fomentation and apply 
it, and bandage it in position. All soiled 
dressings from a wound should be burned 
at once, and the nurse’s hands ag.ain 
scrubbed and disinfected by soaking In the 
lotion. The frment should be rcnoweil at 
least every four hours, and the same pre- 
cautions with ’regard to surgical cleanliness 
must be obscr\'cd each time. 

2. Stupes are ordered for - 


some boracie ointment on ti piece of clean 
white linen, and apply to afTccted part. 
Do not expasc it to tlic air or it will become 
painful. 

4. I.iNSF.FD PouLTtCE. Materials required 
— Crushed linseed — which must ha\’c been 
kept in a tin, otherwise it will lose some of 
its oil and deteriorate ; a kettle of boiling 
water ; a bowl and two plates, which must 
be put into hot water ; a spatula or broad 
knile (also in hot W'ater) ; a piece of clean 
white rag or lint cut an inch larger all round 
than the area to be covered ; a piece of 
jaconet and cotton-wool the same size, and 
bandages. Prepare the patient first by 
removing the bandage ami the cold poultice, 
anil cover the area with a blanket to prevent 
a chill. 

To prepare - Take the heated basin and 
pour boiling water into it, shake, the linseed 
into it, stiiring the whole time with the 
healcil spatula or knife. When the linseed 
is mi.xcd smoothly and is thick enough to 
leave the .sides of the basin quite clean, 


the relief of pain when there 
is no wouml and no danger 
of the skin breaking. 'I»o 
prepare — Place three or four 
thicknesses of flannel in a 
towel, put into a basin, 
and pour boiling water 
ovey ; wring out ^towcl \'ery 
ffghtly, place flannel over 
painful part, cover quickly 
with jaconet and wool, and 
bandage in position. Re- 
new at least every four 
hours. 

3. TuRPEN’nNF, Stupe. 
TJo prepare — Sprinkle a tea- 
spoonful of turpentine evenly 
all over a hot fomentation 
directly it is wrung out. 
Take tare to sprinkle the 
turpentine evenly so as to 
avoid a bum. If the skin 
has been reddened by a 
tuipeptine | stupe, spread 

I 
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nnply on in (Iir pif'M* of linen, and spread IRIiATMENl OF FEVER PAIIENIS 

it (o tli(' tlii< kiu vs f»r li.df an inth, ]ca\ ing As pre\ inusly staled, the ir»rmal tem- 

cme im h nl linen < Jf ai all the way /nuiid. j)crature of ihe body is j)H® 1 all ren licit, and 
Fold die (‘dge of tlic Jinen o\er the edge of any dc\ialjon from this is abnormal. VV^hcii 
the linsei'd all tlic way round. Place the the temperature is^ioo® or over, tJic eondi- 
poultice belweim the hot plates, and take t ion is spoken of as yjwm//. In eases of 
it to the patient; ‘^pply quickly, with the fever- tern peratiirc over 102®— for any length 
linsee d side downwards ; cover with jaconet of time, the patient quickly becomes ex- 

aiitl vvodl, and baiidaj^c lotiMly. Cliaiigc it liuuatcd, and iiicaiis arc employed to cIFcct 

at least e\'ery four hours. the reduction of the temperature. There 

There is always a risk of a chill when are various ways of doing this : a hot pack, 
poullic ha/e lieen applied, therefore wliieli induces perspiration, is one way, and 
( arc must he taken when clianging them ; a cold park to produce evaporation, is 
and when they are disiontinued the affected another. 

part should be cox (‘red w^ith a piece of i. Herr Pack. — P ut a mackintosh slnxt, 

(otton-wool, and a thill layer of this removed covered with a blanket, on the b(xl under 
exery day till nothing Is left. the patient. Remove the patient’s clothing, 

f). Mcstart) Poi-i/riCK. — For this is and cover him with a blanket. Wring a sheet 
ie(|uin‘d one part of mustaixi to four parts out of vefy hot water and roll it round the 
of linseed for an adult ; one jiart of mustard patient. Surround him w ith hot bottles, 
to six purls of Hiis(‘ed fora child. and V*over him W'ith blankets. Leave him 

To picjiare Mi.\ mustard into a smooth like this for half an hour. A hot stimulating 
paste xvith lukexvann xvaler ; mix th<! linseed drink will help. Wlien copious perspiration 
xvilh l)oiling xvater as dc'seribed above ; has set in, tlu’: wet sh(;et should be removed, 
stir mustard exenly into it, and sjiiead on the patient dric'd with a w'arm towad, the 
linen. After removing tlu* poultice, dry ih(' blankets removed, and a w^irm flannel gown 
skin very genily witli a piece of cot ton-wool, put on. A hot botlk^ should be put to his 
du.sl with pow'der, and eoxer with wool. feet, and he should be left to sl(‘e[). 

b. Bkkad I’ovj.jici*.. 'J o prepare - Pour 2. Com> Pack.- -Prepare as for the liot 

boiling watei- (ai to -.some brcad-eruiubs, pack, and wTap a .slu^et waning out of cold 
e(»v(T oxei* and jihue oxer a saiuepan of water round the patient. Cover him by 
boiling water for ten minutes. Squeeze the pLacing a “ cradle ” over him, on which is 
waiter out and hpread the poultice with a spread a thin blanket. (A cradle cun be 
hot spatula on to a piece of linen. Rub a simply made by placing two rardboarcl ^Jiat 
little X aseliiie on to the afli'cled part first, in boxes, from which the tw'o opposite siSI^ 
order to pr(‘x ent the poulli( e from slicking. have been removed, across the patient, like 

7. Mustard Lkat. — D ip leaf in cold tw'o bridges, with an interval between them.) 

waiter, and apply to the alfeeted part. When the w^ct sheet begins to get warm, 
Coxer with handkerc hief or loose bandage, it should be removed, and the second one 
Remove when the skin is slightly red. Apply which has been soaking in cold water wrung 
a little vaseline to the skin, and cover to out and rolled round him. The patient 
exclude the aii’. undergoing a cold pack should be watched 

8. MrsrARD Plash. r. — lo prepare— Mix very closely. Twenty minutes is quite long 
the mustai-d flour into a paste with cold enough to keep him in w'et sheets (directions 
w aler, and spread on a piece of muslin ; as to length of time should be obtained from 
apply to the affected part, muslin side down- the doctor), but at any time, if he complains 

and co\cr with handkercliicf. Remove of cold, or shivers, or changes colour, the 
w hen^the .skin is sliglitly red ; do not blister pack must be stopped at once. The tempera- 
thc skin. Apply vaseline, and cover to turc should be taken frequently in the mouth, 
exclude the air. and if there is any considcrabl ^ falling,'* the 
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PRKP^RINC^ A TURPRN l INli STUPE 
Boiling watc* jj poured over three or four ihftkncsscs of flannel placed 
in a towel over a basin ; a teaspoonful of turpentine is sprinkled evenly 
over the flannel which is then wrung out in the towel. 


pack should ho stopped. 

When it is finisliodj rcinoNc 
the wet shef t aud blanke t, 
nib tliQ paiitnl wiili a 
warm towel, put on him 
a warm gown and blankift, 
and give him a lijot bottle. 

3. Sponging is frequently 
ordered for the reducing 

of a liigli teinprraiiin*, 

and often has a soothing 
and sedative elVeet on a 
restless patient. Put a 
mac kintosh sheet covered 
with a blanket under the 
patient^, remove gown iiul 
cover hin^vvith a blanket ; 
place a hot bottle at his 
feet. 'Take a bowl of 
water at the teni|)(‘rature 
required, and |uit two 
sponges, or fa<'<‘ llannels, 
into it. [iil't one arm 
from under tlje. blanket, 
place on the bath towel, 
take a sponge and gently 
sponge the arm with slow, 
upward movements, to* 

WTirds the heart. Sponge 
fijr one minute*, then 
remove the towel, and 
place the arm under llie 
blanket without drying it. 

Treat the other arm in llie same way, using 
the second spong« ; frequent changing 
the sponges keeps them at a more (*ven 
temperature, especially in the ciise of a 
‘‘ cold ” sponge. When bc»lli arms are. done, 
the chest should be sponged as far as the 
waist. The blanket should tlicn be folded 
hick over the chest and a second one put 
on over the legs, and the l)ody sponged from 
I life waist to the knees. The patient is tlicn 
eqjtircly covered with tlic blanket, and each 
leg dodc separately as in the c ase of the 
arms, 'riicn he is turned on to his side, 
and the back sponged right down. Do not 
dry the skin ; it needs the moisture, and 
will quickly dry of itself. Fifteen to twenty 
minutes is long enough to take over the 

•• I 


sponging, and while the time is spread a.s 
evenly as possible over doing the whole 
body, more sponging should be given to the 
armpits, to the fold of the groin, and to the 
back of the nevk, for, by so doing, the 
lem|)eralure is more likely to hi* reduced. 
All movements should be g<’ntle, so as not 
to tire the pal lent more than can be hel[)ed, 
and all unnecessary iriov<*inents avoided. 
A patient that is unduly exiiausted after a 
sponging has received harm and not benefit. 

When the sponging is finished, remove the 
inaekint')sh and the damp blankets, pul on 
a warm g«)wn and blanket, and give a hot 
bottle. 

The temperature of w^atcr for spoftging 
should be : — 
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AN IMPROVISED “ CRADLE ” FOR A COLD PACK 
Two cardboard hat boxes, suitably cut, can be used as a " cradle ” to support the dry blanket covering the 

patient while a cold padc is administered. 


Hot sponge — ^Water at 105® Fahrenheit. 

I’epid .sponge — Water at 85® Fahrcnlieit. 

Cold sponge — Water drawn from the tap 
and not artificially rooled or heated. 

When any of the above lreatment.s is 
carried otit, the temperature must be care- 
fully watched. The treatment is for the 
purpose of reducing it, and a full of two 
degrees is satisfactory. Treatment should 
not be continued beyond this, as a greater 
fall may lead to collapse. When a reduction 
of four or five degrees in the temperature 
occurs, the doctor must be informed at 
once. 

A steam-tent is often ordered for patients 
suiTciing from bronc\\itis. .\n emergency 
steam-tent can be made by put- 
Tents ^ three or four-fold clothes- 

horse round the head of the bed 
or cot, and pinning a sheet securely round 
the sides of the frame, with a second sheet 
stretched lightly over the top, so that the 
upper part of the bed is completely sheltered 
under the tent. 

The ste,ain-keltlc should be filled mth 
boiling water, the lamp filled with methy- 
lated spirit and the wick lighted, and placed 
on a tin tray to prei’cnt the risk of fire. The tray 
should be placed at the side of the bed, the 
spout of the kettle going under the tent. 
Take rare that the steam does not go 
straight on to the patient. The kettle must 
be* replenished at frequent intervals with 
boiliqg water, so that the flow of steam is 
not stopped. The steam can be made more 
effectual by the addition of medicaments. 


One tea.spopnful of Friar’s balsank (com- 
pound tincture of benzoin) added to every 
pint of boiling water is very soothing, while 
one teaspoonfiil of eucalyptus oil to every 
pint is a fairly good disinfectant. 

An IN11AI.ER is often ordered for chest 
and throat cases. It is filled with boiling 
water and whatever drug the doctor may 
order. If Friar’s balsam or eucalyptus oil 
is ordered, it should be us'ed as directed 
above. 

THE NURSING OF SPECIAL CASES 

There arc certain diseases which must be 
specially mcntioBcd in regard to the nursing, 
because good nursing is (essential if the 
patient is to make a sati-sfactory recovery. 

PNEUMONtA is an acute inflammation of the 
lungs, and is often tipoken ofa.s “ lobar pneu- 
monia ” to distinguish it from “ broncho- 
pneumonia.” The onset is acute, 
temperature rising quickly to 101® or 102®. 
The patient must be put to bed immediately, 
and the doctor summoned. In a few hours’ 
time the temperature may reach 103® or 
104®. There is severe pain in the che.si, 
with short, rapid respirations, the pulsc-ratCi 
increases, and the skin becomes hot and d^y. 
Whilst the breathing is always difficult, the 
patient u.sually gets most ease whcji nursed in 
an upright position. At the same time it must 
always be remembered that in pnefumonia 
there is danger of sudden heart failure, 
espiecially when the illness reaches the crisis, 
and the heart must be spared as much as 
possible, i.e. it gets more rest wh»«the 
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patient is in a recumbent position. The 
doctor must always be consulted as to the 
best positioTi, whether it should be upright, 
supported by pillows or a bed-rest, or semi- 
recumbent. 

Because there is this risk of heart-failure, the 
patient must be saved all exertion from the 
beginning of the illness, and kept us quiet 
as possible. This is oilen extremely diflieult 
to accomplish, us one of the most distressing 
symptoms of the illness is the extreme rest- 
lessness. The nurse must realise this from 
the beginning, and do everything she cun to 
allay the restlessness and the subsecpient 
exhaustion. The sick-room must be kept 
extrem^y well ventilated- -fresh air is espet i- 
ally nccctsary I’or the patient with pneu- 
monia- -and llie temperature kept at 6o® 
both day and night. 'J’hc j)atient’s gtjwn 
must be light ami warm, and open down 
the back, so that it can be i)ut on aitd olf 
witli the minimum of movement. The bed- 
clothes, also, must be light aiul warm, and 
there should be a h<jt bottle at the leel. 
The room nmst be kept veiy quiet, and all 
visitors rigidly excluded. The illness is acute 
and short, the < rLsis usually occurring from 
the seventh to the eleventh ilay. At th«! 
crisis, the temperature drojjs sudilenly from 
about 104* to below g8“, both respiration 
rate and pulse-rate become slower, and thcic 
is cxcc.ssive perspiration. This is the most 
anxious time. Hot blankets and hot bottles 



THE TEMPERATURE IN LOBAR 
PNEUMONIA 


A typical chart of this disease showing how the 
high tenpetature drops suddenly about the 
eighth day to below norx^ 



A STEAM KETTLE 

The spirit lamp keeps the water in the kettle at 
boiling point, and the tin ttay prevents risk of fire. 


must be ttpplit'd, and tlu* patient kept 
absolutely tjiiict. It is lt>r this diflieult period 
tliat the patient’s strength mu.st be conserved 
duritig ihe illness. A patient who Itas been 
v'ery restless all throttgh, who has tossed 
about and been unable to sleep, will be much 
more likely to siietumh at this time than one 
who Itas been saved undue restlessness tind 
exhaustion, and has obtained some sleep. 

A pneumonia patient nujst iu>t be over- 
fed. 'rite (ItKtor will probably order fluitl 
diet. While; a certain amount of milk must 
be given, it must ru)t be exce.ssivc, or the 
stoii icli will becfiuie dilated and inqtcdc the 
already laboured breathing. Beef tea, brtvril. 
freshly-made tea and*coflec are stiiiiulatiug 
and refreshing drinks, and retiiiire, very little 
digestion. Let the patient have a.s much 
cold water as lie can take. 

from the beginning to the end of the 
illness the nunsc must watch lor signs of 
collapse : bhu'nrss of .skin, cold sweats, 
increased rate and lia’blcness of pulse. If 
any of these signs appear the doctor miist 
be summoned ut once j but llte nurse sltould 
also have instructions as to tlic treat incut 
she can administer while she is wailing lor 
him. 

Acuie Rheii.matism is an extremely pain- 
ful disea.se, and one which may last several 
weeks. The patient is nursed in a recumbent 
position, between blankets, in a flani],cl 
gown opening df)wn the back. 'I'he sick- 
room must be well ventilated, and be*kcpt 
at an even temperature of 65*. There is not 
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the same risk of heart-failure as in pneu- 
monia, but there is a vciy gra\'c danger of 
the licart becoming permanently diseased. 
Because of this danger the patient must be 
kept at complete rest, and e\'erything must 
be done for him ; he must be saved every 
movement. He must be fed and served in 
every way. Kxecssive perspiration with an 
unpleasant odour is one of the most trouble- 
some symptoms, and nee (*ssitatcs the fre- 
quent changing of blankets and gown. 'Fins 
must be d(»ne with the greatest rare and the 
least movement, 'i’he doetor will pre.st ribc 
local applieations Jor the inflamed Joints. 

“ Milk (Hily ” is usually ])rescribed, as 
long as the temperature is raiscTl. '1‘his diet 
must be strictly adluTed to, but can be 
xaried as previously described. Gi\e an 
a]>undaiice of cold water. When the con- 
valescent stage is reacluxl “ milk diet ” is 
allowed ; all meat and meat extracts arc 
rigonjusly excluded. 

IV) (onclude this section, the nurse, 
whether professional or amateur, when 
Irusled with the care of a pathail acutely ill, 
has a position of great responsibility ; to 
the doctor, in implicitly obeying his instruc- 
tions, and in biinji^ able to gi\ c an accurate 

account of the patient’s <'ondition in his 
absence ; to the patient, in creating such 
an atmosphen* in the sick-room that he will 
be. heli)ed in cNcry way possible. Patience, 
sympathy, help and encouragement must 
be given unstintingly. The restoration to 
health of one who ha.s been grievously ill 
is a coin])leto satisfaction to those who have 
nursed him. 

INVALID COOKERY 

liy LUeV II. TA IES^ Author of New 
Daysy Xcw “ The Model Iiilchen^^^ etc. 

Invalid cookery is first of all invalid catering, 
because |)r(‘paring and planning a dietary 
means much more than proxiding nourish- 
ment at suitable iiitcrv'als. Food is part of 
tly! cure, and often the most important part, 
and the best caterer an invalid can have is 
not flic doctor or the nurse, with their too- 
ofteii stereotyped food charts, but the most 


inventive, humorous, imaginative person the 
liouschold can furnish - who may be of 
cither sex ! 

If we could take a vote from a iiBmber of 
invalids upon the points ” they most 
appreciate in the trays served to them, it 
would be fairly safe to wager that an clement 
of unexpectedness or surprise would be 
given the largest number. Because as diges- 
tion l)egins in the mouth, expectation stimu- 
lates the salivary glands, and if the senses 
of .sight and smell arc also pleasurably 
excited a satisfactory beginning has been 
already made. One who suffered much in 
childhood from prolonged imprisonments in 
a sick room h.as said : When I ( ease to be 
grateful for the pretty surjjiises* invented 
daily lor my entertainment, for the excc'cding 
nicety with which tlu^y wrve set out before 
me, the j)ersuasive wends that w'ere used to 
tempi me when appetite I'ailed - may my 
heart forget to beat and my right hand 
forget its cunning ! ” Indeed, if one were 
to state in the fewest words |)ossil)le the 
e.s.seulials of imalid diet one would say 

Little daily changes, 

I-ittle daily surprises, and 

Little quantities- fo provr>ke the desire 

for more. • 

The stereotyped invalid’s tray becomes a 
weariness to the e\es as mui h on account of 
its lack of colour as for its lack 

1 C ray. Both of these allributcs 

need to be taken* into (’\msideration ih-we 
w'ould stimulate ajipetilc to the point of 
creating a desire for more. In trying to 
make daily cliangcs and give little surprises 
most people arc mainly concerned with the 
food, w'hcrcas the tray itself deserves atten- 
tion as well. The spotless white cover may 
be all xery well, but a charming coloured 
linen is belter, while gra.ss linen stitched *in 
colours in most attractive. Polished woods 
arc ahvays dcliglitful, so arc coloured 
enamels, and the dishes should always be 
individual in size and shape, while if the 
usual glass of barley-water or milk were 
replaced xvith a xvcil-shaped jug that held 
an indefinite amount there would an 

i • 
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AN A'riRACTlVH IRAY FOR TITF. INVALID 
'1 lie invalid’s appetite should be stimulated by a bright and atrtactive tray and variety in serving. 


inccnlivc to drink more, not less ! It slionitl 
be rcmeinln'rcd in oaloring for an intalid 
that good digestion docs wait on appetite, 

and health on both. 

Anotlicr small point to bear in mind, and 
not such a \er)' small point either from die 
im aliil’s angle, is that liot things should be 
served hot- -a cup of tea, for instance and 
cold tilings rcially cold, although seldom iced. 
So often one f intis the t<;a luis It'st its stimu- 
lating quality because it is lukewarm, or tlie 
lemonade is unrefresbing because it is tepitl. 

While many medical men are still staunch 
supporters of what may be called the “ okl 
guard ” in invalid dislics, sm h as 

wid^New ‘ broth, calvcs’- 

foot jelly, and the like, many more 
arc giving to natural fresh foods a chanc e to 
prove their power of renewing vitality. 
I^resh fruit juice is being preferred to wine, 
grated vegetables and pulped Iruits arc pre- 
ferred* to citiier of these cooked, while 
steamed fish and poultry arc being replaced 
by sav'oury methtids of eoi>king that retaiti 
the natural flavours. For the help of the 

• • I 


inventive ratern it may be u.stful to ein- 
pliasisc how in»n U nim )i mon* In^ely found 
in frish j^rren leafy vij^i lahlr'? ami in red 

and bhuk friiils vvluui these are served 

iinc()ok(*d, and that methufis of servini( them 
thus offer scope to tiic im.igin.uir/n, CaiC(*NC 
is another v.iluable food that may be 
served in \eiy many iiioie ways than is 
c'uininmily b<*li<*\fMl, also more varieties of 
cheese are pnx uicible than would he erediteil 
by tl»js(‘ w'lu> do not take the (rouble to visit 
little shops kept by Ibrei^n tiaders, or the 
lari^e stiues wlueh de.d with overseas ^^oods. 
Fiuit juices or sf|uashrs " aie now produced 
in variety, lof), while tin* less familiar fruits 
and \cgelablf*s arc. wortli while l)uyiny when 
small (|uanlilies only are reriuin-d. 

In the country, where really fiesfi milk 
is procurable, invalid.-^ should b<; treal(*d to 
fruit syllabubs, to curds and whey, with 
buttermilk for a b(*veiage. 'I'he point is 
always to seek llie Jr^'sh arlii Ir; wherever 
possible- - the fresh lemon or orange for a 
drink, not (he ready-made lemon or rjraiigc- 
ade, and the fresh milk or buttermilk, the 
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fresh green leafy vegetable or salad, and the 
ripe fruit. 

'I’he following suggestions and combina- 
tions may give ideas as regards contrasting 
Suggestions and llavour and the asso- 

for ciation of suitable foods in dietaries 

Dietaries, ^j^^t have to be Light, Slightly 
Substantial, and Moderately Satislying to 
Highly Nourishing : — 

Light. 

(1) Veal and sa^o broth, dear, served in thin 
china run. AiruwrooJ blancmange, with 
sweetened rniil juice. 

(2) Chicken jolly (cold) with thin slice of teuion 
or orange. Lgg c ustard with sponge rusk, 
baked. 

(3) Harley f rearn soup d^Dt), in i up, with cheese 
straws. Pinne. jelly fir orange jellv served 
in half-shell. 

SlIOII'U.Y Sl-JUSTANTIAt., 

(1) Href cu[), with thin fingers of toast sprinkled 
grated clico.se; Half-.shell filled with mixed 
orange aiui giapcfruit pulp, sweetened. 

(2) Lct*k and bailey broth, with cicaiii added. 
Kgg and cheese fondue baked in individual 

(lish. 

(3) I'illcl of sole with rreain sauce and grated 
dicese. .Simple apple < harlot Ic, made in 
cup, using bicadcrunibs. 

Sa'iisi-vino and Nourishing. 

(1) Portion of cliitkcn (braised) with stewed 
leek, or celery, Haked tapioca <. ustard. Slit c 
of pineapple. 

(2) Mutton cutlet cooked between two plates, 
baked tomato or btaLsed onion. Boiled rice 
with currant jelly. 

(3) Sninacli with Ughtiy-puached egg. Fingers 
of toast with melted cheese spread over. 
Orange salad in half-shell. 

(4) Savoury omelet, wiili stewc'd caicumber or 
leek (or asparagus). Baked apple with 
syrup. Cheese straws with cream cheese. 

(5) Fillet of fish baked in butterenJ paper case. 
Whipped potato in soufll^-casc, browned on 
top. Fruit jelly with cream. 

(6) Savour)' spaghetti, baked, >vilh cheese 
flavour. Grilled tomatoes, lettuce salad. 
Ripe fruit. 

For an invalid’s breakfast or supper-tray 
a sauccrful of picked fresh fruit with cream 
and some diy rusks, a saucer of corn flakes 
witli cream and stewed fruit, or grape nuts 
with sliced banana and cream, makes a 
good meal with a little thin bread and butter 
and a cup of milk or fresh lemonade. Or try 
mixing soR cream cheese with grated nuts 
and served with a lettuce-heart ; a ripe 


tomato stuffed with chopped cress and 
grated cheese ; or toasted bananas served 
with a sprinkling of sugar and Ibmon-juice 
squeezed over. . 

ENTERTAINING 
THE CONVALESCENT CHILD 

By Mrs. G. H. MARSHALL {from “ Hygeiaf* 
the Journal oj the American Aledical Association). 

The sick child in the home always brings 
perplexing problems, especially when the 
mother must be nurse as well as housewife. 
Since it has fallen to me latcdy to work out a 
problem of tliis kind, I wondered if my 
experiences would help some other mother 
who has a sick child to care for. « 

Elizabeth w;is six years old on the 23rd of 
March and had nearly finished the work of 
the first grade. So far as her parents knew, 
she wifis in fairly gfiod Jicahh, except for a 
slight heart leakage, the result of a series of 
attacks of influc-nz.'x. Without the least 

warning of any kind, Elizabeth awoke tme 
morning with an acute attack of tonsililis. 
A physician was called in to see her before 
noon, but, in spite of good care, the poison 
from the infected tonsils got into the blood 
stream and went straight U) the heart. Jn 
a little more than Iwenly-lbur hours two 
physicians had pronounced Elizabeth’s ease 
endocarditis and had given her a bed 
sentence of three months. Elizabeth was an 
esiK;ci:iily active child and had always been 
difficult to care fop during an illness. 

“ With great care and a long rest she will 
get well,” said one physician kindly. “ For a 
while, I would feed her, turn her and avoid 
letting her reach for anything.” 

“ Oh, doctor,” I gasped, ” she is so active ; 
it seems almost impossible to do that.” 

“ She will co-operate,” .«!aid the doctor. 
She is a wise little girl and she wants tb 
get well.” , 

“ I can try and will do my very ' best,” 
1 promised. , 

During the first few fevemh days, Elizabeth 
was a constant care, but, much to the 
surprise of the doctor, her recovery was 
rapid. Beginning with the fourth day of her 
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A busy mother can do many of her household tasks in the child's room, and amuse tlie little patient without 

•ncglcctins her wotk. 


illness, her icinpcraturc and pulse hccanie 
normal and continued to bo so. ’I’li(*doclor 
could not account for the rajiidity of her 
improvement, but the bed sentriwe mnained 
unchanged. Eli/abclli inusi be quiet. 

Prayerfully I asked for guidance that I 
might be given strength and wisdom to care 
for my sick child, to ctilertain her all tlay, 
and at the same lime to look after a li\cly 
three-year-old girl and kcfp the house going. 
I had some help w'itli the heavy cleaning 
and had most of my washing and iiouing 
done, and this is the way I managed with 
the rest of my duties. 

Early in the morning bcl’ore the < liildien 
awoke, I slipp*ed quifctly down into the 
kitchen and, while I was getting breakfast, 
planned the meals for the rest of tlie day, 
trying if possible to make a simple dessert 
for dinner. I saved much of the peeling of 
vegetables, mending of clothes aiul even the 
ironing to do in Elizabeth’s rofjin. I always 
, planned, when I went to the kitchen on an 
errand for Elizabeth, to wipe a few di.shcs, 
to sweep a floor, or to do some little bit of 
work that would really count fiir something. 

Tlfc house -cleaning season was just start- 
ing. I found I could clean Elizabeth’s 
bedroom and some of the adjoining rooms, 
if I talked all tlie time and stepped in to sec 
her often., I tried to make her bedroom as 


ju'clly aiul U» gi\e it as much of the outdoor 
aliiiosplien' as (xissihle. E\cry day 1 kept 
frc.sh flowers on tlie dresser and on Eliza- 
bfih’s liule table. On the curtain of her 

lictlroom I pinnt'fl britijlu iiit'iurcs 1)1' birds, 

flowers and animals. 

When 1 had to h av«- the room (or a little 
while 1 interested Elizabeth in reciting verses 
she had learned and in singing songs she had 
memorised at .sdiool. f^f coui-se, 1 read 
^toric•s to her every tlay, after her crisis was 
passed. * 

1 found tii.'it I must talk a great deal as I 
workeil. While 1 peel«-d potatoc.s I told 
Elizabeth all I had ever learned aliout the 
potato ; how the little eye was cut olf and 
planted in llic soil and how the liny plant 
was formed vvilJi rorits going down anti stem 
reaching up. When I heat up a .simple 
liuking tif tea cakes in hc-r room, I gave her 
the recipe and promised that she should make 
them when she W'as able. We planned the 
kind and colour of (rosling she liked best. 

I used all the originality 1 had to make 
her (rays appetising and attractive. I 
selected prelly dishes, pretty napkins and 
prt;Uy little coloured Itrwcls. I made trrangc 
baskets : sometimes I peeled and sliced the 
oranges anti again I quarteretl the ohinge 
and arranged the parts on a pretty plate. I 
cut her slices of toast in dilTcrent shapes. 
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Sometimes I made, with long pieces of toast, 
a little log cabin, wJiich I de< orated with 
touches ol jelly. 

I’lic first playthings I gave Elizabeth were 
a small gold watch that was valuable only 
as a keepsake and two tiny pieces of white 
paper. VVilliout suggestions from anybody 
and with no aid lrf)in scissors, l^li/abeth made 
an attractive set of paper furniture, w'ilh 
which she played for several days. She tore 
out tiny paper dolls and seated them com- 
fortably on the pa[)er scats. 

Eveiy child lovers to play games, so 
Elizabeth and I had to play games that 
could be played in bed. f irst, I 
Games. explained to my little daughter 
that an air castle: was just an 
imaginary story that probably would never 
come true and asked her if she would like 
to build an air castle. She said that she 
would. So every day, when the restless time 
approached, Elizabeth and I built an air 
castle. 

One day we screened in the south end of 
the front porch and furnislied it with < oni- 
fortable porch furniture. Another day we 
planned a country home by a lovely stream, 
where we could fish and swim. .Another 
time, we told each other just what we vv(juld 
buy if w'c had Sioo. Again, w^e related to 
each other dreams we had had. All of these 
games helped to de\ elop Elizabeth’s imagina- 
tion and her ability to tell interesting 
stories. 

Almost e\'ery day we played iinaginaiy 
hidc-and-scek. We both shut our c\es, until 
one of us w^ould announce that she W'as 
hidden. I’hen tlic other one would tiy to 
guess where the hiding place w^as. If the 
gucsser was approaching the place, the one 
who w'iis supposed to be hiding would say 
“ w^arm,” and if the gucsser was far aw'ay 
from the hiding place, the one who was 
supposed to be hiding would tell her she 
was “ cold.” 

One dark rainy day, Elizabeth and I made 
up happy Mother Goose rhymes. Some of 
thenf were : — 

There jivas an old woman who lived in a shoe. 

She liad a lo: of children 

And she did know' what to do. 


They all helped their niotlicr 
And they minded her too ; 

So ’twas a happy old w'oiiian w'ho livc^l in the shoe. 

(icorgie, Poigie, piiddin’ and candy. 

Kissed tiic girls. 'I'hry thought him dandy. 

Old Motlier Hubbard went lo the cupboard, 

'1*0 find her poor do^^a bone, 

.\nd when she got there 

She just had lo stare, • 

l-or there was an iic-eream cone. 

Ilumpty Dumpty sat on the wall. 

H amply DumpLy never did fall ; 

For he: heJd on witli all of his might ; 

So that he wouldn't be dashed IVoin sight. 

Another game wc played was “ What is 
it ? ” 

lilizabeth said, “ I am thinking of an 
animal that is wdiite or grey. It has pink 
eyes and a little pink nose. It hops instead 
of walks. What is it, mother ? ” •rhen, of 
course, I guessed a time »>r tw(j, and, when 
1 had the correct answTr, it w^as my turn. 

One afternoon Elizabeth and 1 took an 
advertisement that showed the pictures of 
many celebrated men upon its images, and 
Elizabctfi exclaimed, Here is Dr. Garson ! ” 
“ Here is Santa Claus ! ” “ Here is Grand- 
pa ! ” Wc had a great time play-finding all 
of our men friends. 

On Sunday morning little sister, Elizabeth 
and 1 had Sunday schotd and several times 
W’C have had day-school. Elizabeth always 
W’anls lo be the teacher. We have played 
an arithmetic game several times. Eliza- 
beth will say, 1 am thinking of two num- 
bers that added together make eighteen. 
What are they, mother?” 

I answ'cr, “ Nine and nint.” Then Eliza 
beth w^ill say, “ That is very good. Those 
are the numbers 1 am thinking of.” It is 
then my turn to think of two numbers. 

Elizabeth has memorised some poetry 
since she hn.s been in bctl and has read a 

• 

very little. Her school teacher has kindly 
interested the children in her room to write 
little notes to Elizabeth and to send them 
through the mail. The thrill of gettyig a« 
real letter or two each day has given Eliza- 
beth much entertainment and joy. • 

In this way, two months of the bed sen- 
tence have been served ; and taking _ it 
altogether, it has been a happy two months 
for Elizabeth. . 
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EMERGENCIES IN THE HOME* 

By EItJIEL BROM'NIJs'G, M.D., (^h.B., Formerly House Surgeon to the Stanley Hospital 


and Assistant School Alt 

t 

I N Hireling any of the nunirious emer- 
gencies which ;B'c likely to oci ur in 
every household, presence of mind is the 
first essential. Wilhoui it, e\en minor ac ci- 
dcnls and illnesses may be magnilied into 
serious disasters, anil real dangers pni\e 
fatal for lack of adequate alteiuion. It is 
necessary to understand exactly how dan- 
gerous any cmcrgiTKy may be before it can 
be dealt with satisfactorily, and this is (»nly 
possible if the mind is l apable of i aim con- 
sideration and unhurried decision. 

l'h» emergency may occur in a piTfeitly 
healthy person, ow-iug to stHue exti'inal 
('ircuinsiance, or in a person who has sc»ine 
I-KjcUIv weakness or disease. In either case 
a clear understanding of its nakme and 
severity is a great lielp in dealing with it 
pending the arrival of a doctor, who should 
always be. summoned i!' the injury or illness 
is more than a trivial one. 

'fhe common emergencies of daily life may 
be divided into two classes, those due to 
accidental, external causes, and those asso- 
ciated with some existing abnormal condition 
of the body. 


'dical OJficer^ Liverpool. 

A Nekdlk in vhk Hand, if broken off, 
should never be searchixl for by an inex- 
perienced person, since it is very easy to 
push it into the di*eper tissues. T he hand 
should be kept perlectly at rest until a doctor 
can attend to it. Similarly, atleni|)ls should 
never be made* to extricate a fish hook or 
I roc hei hook by |uilling it in tlie direction 
by vvhii h it entered, since the tissues will 
only be fiirlher laceratc’d. 

IllJSTKRS may be caused by friction, or 
by heat. In (‘iihc'r ia.se they should be pro- 
le* ted I'roin further injury,- and if possible 
hit unbroken nnlil the underlying surface 
has had lime ti^ heal. If lht*y are already 
bn>kcn thiy .slkiaild be covered with a pro- 
tective layer of'borai ic powder or ointment, 
or, in the case c»f burns and scalds, eucalyptus 

• SecscflioiioM “ J'hc Millin’ Mcili. iticC!iii>b<>urd.” 



ACCIDENTAL EMERGENCIES 

Bruises and Arrasions arc the result 
of violent contact between the .soft skin and 
underlying tissues, and a»’V' liard, .>olid 
object. T’hc tiny nerves and blood vessels 
supplying the skin are torn and crushed, and 
the result is pain, dilfuse bleeding and 
swelling. If the skin is unbroken, the Ix st 
Ircalmcnt is to a])ply lint .soaked in (<»ld 
water, or a mixture of equal parts of methy- 
lated spirit and water. If the skin is broken, 
it should be bathed with warm water, iim- 
taining half a tcaspoonful of tincture of 
iodine to the pint, and covered with a pici e 
of Ijnt spread with boracic ointment. 

If the injury is a wTnincl of tlie dccqicr 
layers of the skin, and underlying iksucs, 
haemorrhage may follow. (Sec section on 
‘‘ Fim Aid.”) 



HOW TO KXTRACn* A FISH-HOOR 
I'be hook must be pushed through the skin 
in another place and the barb cut off ocforc 
it can be withdrawn. 
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I'lRST AID FOR A BRUISED HEAD • 


If the skin is broken, the place should be bathed with warm water and 
iodine (i teaspoonful to the pint). 


ointmrnt, linseed oil, or carron oil. (See 
section on “ First Aid,”) 

Si'iNtis OF Plants and Inskots. — The 
pain and irritation of sting.s can generally be 
relieved by alkaline applicalioits — dilute 
aininonia, or a paste of bicarbonate of soda 
and sal volatile. 11' the .sting can be seen it 
should be extractctl. In lh« ease of inos(|uito 
bites it is well to bathe the part with an 
antiseptic .such as weak lysol, or tincture of 
iodine and water, before applying the alkali. 

Bitks of Animals.- These should have 
an antiseptic such as lysol or tincture of 
iodine applied pending medical attention, 
which should always be secured as soon as 
possible, in \’iew of the rather remote risk of 
diydrophobia or infection by septic organisms 
from the teeth of the animal. 

Fragi'URES. — It is sometimes difficult to 
distinguish a broken bone from a bad sprain, 
and the signs which difl'erentiate them should 
only be searched for by a doctor, since at- 
tempts to move the broken fragments by an 
inexperienced person may result in more 
serious'injuiy. 

In any ^asc where a fall or blow is followed 
by severe pain, swelling, loss of power, and 
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defonnity of the limb, a 
fracture should be sus- 
pected. The linfb should 
be placed very gently in 
a position as near tlie 
normal as possible, and 
kept at rcs,I: until skilled 
treatment can be applied. 

A compound fracture 
is one where the skin 
and tissues are broken 
and torn, so that the 
injured bone is in com- 
munication with the air, 
and therefore liable to be 
infected by bacteria.* In 
very bad cases, the cntls 
of the broken bone may 
protrude through the skin. 
Any such wound should 
be carefully covered with 
a clean dry dressing, 
such as gauze or lint, 
sprinkled lightly with boracic powder, until 
it can be medically attended. 

It must be remembered that a bone may 
be broken without any outward violence to 
the point where the fracture occurs. Thus, 
the leg may he broken by falling on the 
feet from a height, or the arm by a violent 
contraction of the muscles, as in lifting or 
throwing a heavy weight. 

Dislocations occur when the bones 
forming a joint are forced out of their normal 
position. As in the case of a fracture, there 
is severe pain, inability to move the affected 
port, and swelling. In addition the joint is 
obviously misshapen. The limb should be 
temporarily rested in a comfortable position 
and a pad of lint or flannel wrung out of ' 
cold water applied to it. 

Sprains are injuries of tire ligaments round 
a joint. When small blood vessels are tom 
there is much bruising and swelling. Rest 
and cold applications should be the first 
trc'atment. , 

STRAINS AND RUPTURED MUSCLES 
caused by strenuous over-exertion are relieved 
by rest and hot applications. 

Under the heading “ Heart and Blood 

I 
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Vessels ” can conveniently be described the 
conditior^known as “ Shock," whicli always 
occurs to some extent in every' severe acci- 
dent y sometimes also tlirough fear, or tlie 
hearing of bad news. Physical and mental 
prostration, with palfor, cold perspiration, 
and a feeble pulse, arc the chief signs of this 
state of collapse. The heart df>es not beat 
strongly enough to supply the circulation 
to the body and brain. I'he suflercr should 
be well covered with rugs or blankets, the 
head kept lower than the feet, and hot bottles 
applied to the feet and abdomen. Smelling 
salts held to the nose are helpful, and hot 
drin^ss, contai.ning sugar (since sugar pro- 
vides heat and energy) should be given as 

soon as possible. 

External H.®morriiac;e from Woi^nds 
can usually be checked by firm bandaging, 
or by pressure on the artery abo\e the 
wound. (Sec section on “ First Aid?") 

TTa’morrhagc from the nose usually ceases 
if cold is applied to the nape of the 
neck or over the bridge of the 
nose. 

In internal ha'morrhage due to 
blows on tlie chest and abdomen, 
the injured person becomes rapidly 
pale and cold, and the breathing 
becomes hurried and laboured, 
accompanied by deep sighing, 
yawning, and efforts to obtain 
more air. He should be placed 
near an open window, with all 
tight clothing looseneef, but given 
no stimulants by the mouth until 
the haimorrhagc has been con- 
trolled. 

Many external causes act ujwn 
•• the ncrv'ous system to produec un- 
consciousness. Fainting, due 
, to hot rooms or agitation, is very 
common, and is best treated by 
’ sprinkling the face with cold 
water, applying smelling salts, 
and* putting the head between 
the knees. A stimulant, such 
as sal volatile (one teaspoonful 
to a cup of cold water) or hot 
dof][ee, qtjickens recovery. 


Concussion is caused by a blow on the 
head, or. more rarely, on the fi'Ct or buttocks, 
'fhe unconsciotisne.ss may be only momen- 
tary’. or may be postponed for .some time. 
In either ca.se, quietness is es.scnlial, and 
return to consciotisness must be followed by 
prolonged rest. 

llKATSTttOKK OR SliNSTROKE, if nOt SO 
severe :is to cause imconssciousness, may pro- 
duce. sickness, iuten.se headache, faintness, 
giddiness, a dry, burning skin, flushed face, 
and .a qni« k, boniuling pulse. The sufferer 
should he made to lie dt*wii in a cool place, 
and liavc cold water or ire applied to the 
head, neck, and spine. 

ClIOKiNt; fKcnrs whenever the free pas- 
sage of air into (lie lungs is' impelled. This 
in.ay he produced by a tight band round tlie 
neck as in strangulation or hanging ; by 
swallowing some object ton large to pass into 
tlie stomach ; by .scalds, or stings of the 
lining membrane of the throat ; or by suffo- 
cation by smoke or gas. In slrangulalion or 



na fiaa it tn g not only check# bleeding, but protects the cut from 
knocks and dm. 
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h^iDging, tln‘ (Jniulis first sfcj) is id rut nr 
rniKiNf* the MJiistriclicjii, appKing sails or 
ammonia to tho and s|)iinkliiig ihc 

film with <c)l(l wiitd*. 

VVhrn sonic objcc t, siii li as a ninll«)n bone, 
becomes lodged in the lliroat, the lirst step 
is to thump the bac k lietween the shonldcT 
blades. If this fails, ojien the nioutli and 
try to pass the fingers down the back of the 
throat and hook up the foreign body. If 
this is impossible, push it on towards the 
stomach. 

Ckises ha\e been known where swallowing 
hot licpiids or insects such as wasps, which 
have stung the back of the throat, has caused 
the tissues to sw^ll to such an (‘xtent that 
brcatliing and swallowing have become impos- 
sible. Hot fiannels should be placed on the 
front of the neck, and sips of cold wafer, 
also olive oil or salad oil, gi\ <Mi to drink. 

Ch<iking from smoke or gas can only be 
dealt with by giving the suflerer as much 
fiTsh air as possililc. 

FORiciGN BoniKS wSwALixnvKn.- If the 
object swallowed is a sluirp or large one, 
scjfi, bulky foods, such as broad and milk, 
should be given until iiudical atte ntion can 
be obtained. Another good remedy is a thin 
sandwich of cotton-wool, ( la .- 1 or oil should 
be given at once. 

Foukicn Bodies in thk Kye. Ear, and 
Nose. — When irritating substances such as 
quick-lime enter the <'ye, the eye should 
never be rubbed. Il should be bathed with 

warm water, a little oli\c or castor oil 
dropped in, and a pad of ccUton-wool band- 
aged over it. If the foreign body is under 
the upper eyelid, lift the lid, and pull it down 
over the lower lid. If this does not dislodge 
it, phue a penholder or knitting needle on 
the upper lid, and roll the lid kick, pressing 
it back as far as possible until the object can 
be seen, when it can be removed with the 
aid of a iwistc'd and moistened comer of a 
clean handkercliic'f. 

The ear should never be probed for foreign 
bodic|, or tlic drum may be easily perforated. 

If an insect has entered, fill the ear with olive 
oil, and^t will float out. 

If an object is pushed up the nostril, induce 
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the suflerer to blow (he nose with the free 
nostiil cli»scd, or pro’voke siuif/iiig by 
pep{KT. 

The poi.soiis which are most likely to 
apjM'ar in home cmerijencies arc various anti- 
^ . s<‘ptics and disinfectants ; sub- 

oisons. stances used for cleaning or other 
hr)usehold and garden requirements ; various 
medical remedies, of which an overdosage 
has been taken, or which have been intended 
only for external use ; and “ ptomaines ” 
produced by contamination of articles of 
food. 

There are several gc'iieral directions to be 
observed in ireating cases of poisoning.* 

(1) Ci\e an (‘meti«', except in the case of 
corrosive poisons, i.e. acids or alkalies which 
burn and slain the ti.s.sues as they come in 
contact with them. The saft'st emetic is 
either mustard (a tablespooiiliil in a tumbler- 
ful of wtirni water), or salt (two tablespoons 
in a teacupful of warm wxiti i ). 

(2) (iivc milk, law eggs, olive or salad oil, 
barley water, in cases of iirilant poisoning, 
such as arsenic. N.B. — An r\( eption to this 
rule is phosphorus poisoning, which may be 
caused by swallowing matches. Oil clis.solves 
j)fiosphc)nis, and therefore enables it to reach 
the blood-slrcam more rapidly. 

(;{) In narcotic poisoning, z.r. that due to 
taking an overdose of various sleej)ing 
draughts, or cough mixtu-.vs cimtaining 
laudanum, etc., give strong coficc, and keep 
thi* sufl'crcM' awake b^' forriiig him to wall- 

about, flicking him witli wet towels, etc. 
The following arc some special poisons ; — 

(1) Antis(?plics and disinfectants : — 
Carbolic Acid, pure, and contained 

in lysol, izal, jcyes’ fluid, sanitas, etc. 
Give magnc'sia, or Epsom salts in milk. 

Corrosive Subliminate.— Give 
white of egg mixed with water. 

Iodine. — Give starch and water. 

(2) Cleaning materials : — • 

STRONG Ammonia.— Give weak vine- 
gar and W'atcr, or lemon juice. * 

Salts of Lemon, and some furniture 
polishes (containing oxalic acid) .— Give 
milk, oil, etc. No emetic. 

(3) Substances used in house and garden t 
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Vitriol (sulphuric acid), Nitric Acid, 
IlYDROtjlLORic Acid.— nnriic. Give 
large drauglits of lime water, oil. milk, etc. 

Arkknic (in \\ ertl-killrr). — Cii\e l.irgc 
quantities of magnesia. 

Strychnink (in lat poisons).— Give 
permanganate* of potash, follow<-d by an 
emetic. Apply artifu ial respiration if the 
breathing ceases. 

(4) Medicines, It)tions, etc. ; — 

Morphia, Chloral, Veron.-\i,, etc:., 

may be contained in sleojjing <irauglils. 
Cough mixtures may contain L.VliDAM'M, 
or other pn-paratirms of morphia. Give 
all stimulating agents, and, if possible, an 
enema of strong cofl'ce. 

Belladonna may be contained in 
eye lotions. It is also the acti\c pois(»n in 
“ Deadly Nkrit.shadk.” Strong tea 
is a good antidote. 

Lead may he contained in sonif lini- 
ments. Clive an emetic, and magnesia. 

Chlorate ok Pot ’ ash is present in 
some gargles and thmat tablets. (Jive 
bicaibonatc of soda (tw«) teapoonfuls). 

Ck\NTHARlDES contained in some 
hair washes. Give an emetic an<l barley 
■w’at<T. Do not give castor oil, bei ausc it 
dissolves the active jnin^iplc. 

CiiRYSARoniN AND Pyrooallol are 
two jjoi.sons s<tmelimes present in oiiit- 
ments given for skin lomplaints like 
ec/ema and psoriasis. Gi\e a strong 
emetic, and as much fresh air as po.ssible. 

COCAINE.— Clive Strong it.a, iolluwal 

by an rniclic. 

Digitalis, containocl in rnedirinrs 
given for some forms of h(\irt riisrasr. fiive 
strong tra, and later, strong c olTrr. 

(5) I'ood poisoning may oci iir 

(i) By meat and sausages. 'I'lie most 

usual form of poisoning, due to contamiriii- 

* tion with the bacillus cnterilidis, 

Food produces colic, vomiting, diar- 

Poisons.* \ 1 • 1 \ 4 1 

rheea, a high temperature, and 

collapso. 

In “ botulism,” a rarer but more serious 
infection, giddiness is tlie first symptom, and 
afler two days some form of paralysis ap- 
pe^fs. In the acute cases, with diarrheea, a 



TUV. MHANING Oh' A STYK 
Showing hi»w ilic small ahsrcss forms on one 
ol the hair follicles of the cyeliil. 


purgative should be gi\en at once, ])ending 
inf‘cliiiil treatment. 

i'2} By milk, ih(*es(\ iie-iream, «'tc. The 
usu.il symptoms are lho.se of iiritalicm of the 
slonuK li and intestines. a purgative. 

1:5) liy shell-lish. The gasiro-intestinal 
.svmpttiins aie sfanctimes assotialed with a 
.skin ra.sh. (ove (astor oil, (olloweil by 
Kpsoni s.dts, 

(]) By fungi (toadstools, etc.), 'The usn.al 
symptoms ol' poisoning may be areompanied 
bv faint nc\s.s, (l('liriuTn, and < (iiiMjl.sions. 
(live an cmeti( . {iillovved by a purgative, and 
a .MiTiiulaiil ifllicrc um: .'lign.s of cullaphc. 

EMIiRGliNCIKS DUE TO ILLNESS 

In most easr^s ol* liLAR'I' VVkaKjNKSS or 
disease, the cJiief emergeneies are [lalpitatioii, 
and s\iKopc or faintness. l\ilpitatioM is 
ncarl> aKva)s as.six iated with flatulence. For 
this give bicarbonate of soda, or hot water 
containing a few drops of oil of petppermint. 
For faintness or signs of heriri failure, lay 
the patient flat, with the feet higher than 
tlic head, with access to fresli air. (Jive 
smelling salts, and any stimulant presenhed 
by the doctor. 

Apoplkxy (*‘ Stroke ”), generally dccurs 
in stout elderly men, after a heavy meal or 
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strenuous exertion. The fare is red and the 
brcailiing heavy, and tlicrc may be partial or 
complete uneonsciousnc.ss. Loosen the cloth- 
ing and keep as quiet as .pos.sible. If the 
patient is put to bed it must be done with 
the minimum of disturbance. Apply cold 
water bandages to the head. 

Fits and Convulsions, Epilepsy 
generally occurs in young adults. The fit 
sometimes begins with a ciy, and the patient 
falls to the ground with twitching move- 
ments. The chief object sliould be to prevent 
him from hurting himself and from biting 
his tongue. A cushion should be placed 
under his head, and a rolled-up handkerchief 
between his teeth. 

IIYSTERICAI, Fits are usually accom- 
panied by emotional excitement, and may 
closely simulate real syncope. The face does 
not usually become pale, nor the pulse feeble. 
No treatment is necessary bc>'ond sprinkling 
the face with cold water, and leaving the 
patient to rest quietly when the attack is over. 

Infantile Convulsions may occur 
during teething, at the beginning of some 
infectious illness, or during a disturbance of 
the digcsti\c system. I'hc child should be 
placed in a warm bath, and cold applied to 
the head. Castor oil should he given. ■ 

High Temperatiire.- Until the cause 
is discovered put the patient to bed, and give 
no solid food. 

Acute Indigestion, with pain and 
flatulence. Give sips of hot water containing 
a pinch of bicarbonate of soda, or a few' drops 
of oil of peppermint. 

Colic. — Apply hot fomentations to the 
abdomen, and give hot water with a tea- 
spoonful of brandy. 

Diarrhcea. — Keep warm, give no hot 
fluids to drink, but bland substances like 
arrowroot and milk. If it is known to be due 
to some article of diet, give a purgative to 
remove it. 

Intestinal Orstruction.— Pain, and 
vomiting, of what is known as a “ fecal ” 
nal;prc, arc the outstanding s)'mptoms. There 
may be diarrhoea at first, until the part of 
the bowel below the obstruction is emptied, 
afterwards neither faeces nor flatus will pa.s.s. 


The condition is serious, and medical advice 
should be sought at once. 

S’rRANGULATED HERNIA. — ^Thc symp- 
toms are those of intestinal obstruction, with 
the addition of a swelling of the groin. If 
attended early cnodgh, the hernia may be 
reduced without operation.* 

Vo.MiTiNG OF Blood. — Give no food, 
but ice to suck, and apply cold compresses 
to the stomach. 

OuiNZY (Acute Tonsillitis). — Gargle 
with hot antiseptic fluids. Apply hot fomen- 
tations to the throat. 

Laryngitis may occur independently, 
or in the course of acute tonsillitis^ diph- 
theria, etc. The breathing is noisy and 
difficult, the voice hoarse or whispding, and 
.symptoms of suflbeation may arise. Give 
inhalations of steam containing Friar’s 
balsam (a teaspoonfnl to a quart of boiling 
water). For children a dose of ipecacuanha 
is a good remedy, and a steam kettle in the 
room is soothing. 

Croup. — I’he attacks of holding the 
breath and then breathing in with a typical 
crowing sound usually occur at night. The 
child may struggle for breath atjd become 
pale or livid, with dilated pupils. Anything 
which serves tcv stimulate the breathing 
should be tried— a hot sponge to the throat, 
immei'sion in a warm bath, a cold sponge 
to the chest, etc. 

Coughing of BLOOD. -Keep the patient 
lying down, apply an icebag to the chest, and 
gi\ e ice to suck. * 

Conjunctivitis, or inflammation of 
the membrane covering the eyeball, should 
be treated by bathing with eold boracic 
lotion (a teaspoonful to a pint). 

Stye (small abscess on one of the follicl^ 
along the edge of the eyelid). \Vhcn sore- 
ness is first felt, pull out an eyelash at tl^e 
point of greatest tenderness. If tlie stye 
forms in spite of this preventive measure, 
bathe with hot boracic lotion, and apply 
yellow mercury ointment. • 

Earache. — Put a few drops of warm 
olive oil into the ear passage, closing it with 
a piece of cotton wool. If severe, or accom- 
panied by tenderness behind the ear, medical 
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A ROADSIDE EMERGENCY 
The upper lid of the eye should be tolled back if a foreign body has become lodged beneath it. 

attention should be secured, as the mastoid B0IL.S, Carhi'NCLKS, WlUTi.ows, etc. 
bone may be afTocted. , - -Apply hot ftjmentations to the swelling 

Bleeding from the Nose not due to until it bursts, or until a yellow “ liead *’ 
accident can usually be stopped by cold can be seen, which can be punctured by a 
applications to the back of the neck and the needle sterilised in a methylated spirit (lame, 
bridge of the nose. If severe, the nostril In the case, of a ( arbiniele, ensure free 
may need to be plugged with cotton wool drainage by inserting a wick of sterile gau‘/e 
soaked in adrenalin. * into the cavity. 

THE HOME MEDICINE CUPBOARD 

Bj FRANK HOOKES, BBc., F.I.C., Phamaautkal Chrmitl. 

I N every properly eqiiip|x;d home there been known cases of poisoning by cx<;c.ssive 
should be found an adcriuatc supply of doses (several ounces) of such a common 
suitable medicines and dressings, ready household remedy as Epsom salts ! Turning 
meet the immediate demands of cmer- to potent drugs, these should only be given 
gencies such as arc always liable to arise, in accordance with the dircc.tions ol the 
and adapted for administration in cases not doctor, who will, ot course, be sent for as 
sufficiently serious to require prompt medical soon as any serious symptoms arc observed, 
attention. It must be strongly emphasised. Nevertheless, in emergencies much g«jod 
however, that even the simplest medicines can often be done by the prompt a]>plication 
require knowledge and common .sense for of proper remedies by persons wlxo* have 
thej^ successful employment. There have taken the trouble to acquaint themselves 
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with llirir pi(»|)rrlirs. It is the. ohja t of this 
section If) cnninri.'ilr a few nf the commoner 
remedies wlii« h should he fiumd in the home 
mcdi(inc cupl^oard, to descrilic their pro- 
[>erlios and to give l)ncf hints on their storage 
and cmpl(»yment. 

ANTISEPTICS AND DISINFECTANTS 

"I'liesc fall into soAcral gr(>u|)s, according 
t<i the purpose for which they are to be 
employed. Taking first the cruder disin- 
fee tants, used for purifying sinks and drains, 
washing furniture and floors of sick rooms, 
bed-j)ans, soiled linen, etc., probably the 
most useful is Lysol (Liquor Oesol Sapona- 
tus, B.P.,* or Liquor Ocsol Glyccrinatus, 
li.P.C.-- these arc of tlie same strength, but 
the second mixes more readily with water). 
T'his < aii coiuenienlly be added to water 
containing a little soap, at the level of about 
a teaspocmfid to the pint. It has the advan- 
tage over Cakkolig Acid (Ackkun Carkoll- 
cum, B.P, or jihenol) of being le.ss poisonous 
to domestic animals but more toxic to 
bacteria, and over Ciilorinaikd Lime (Calx 

* Many of llirsr articles arc; ohtaiiiiiblc, in similar 
forms, under didctciil names, of wliich the more 
common arc given here. It must not be as.sumed, 
however, that llu*se arc all of tl>e same compo.silion 
or value. Various makes of lysol, for instance, differ 
widely in llirir germicidal aruvity. 'The preparations 
niatked B.P., and B.P.Ci. are oiiicially recognised in 
the British PhaniiacopoMa and British Pharmaceutical 
Codex respectively, to whose standards they must 
comply, and theiefore should be found uniform in 
cuinposiiion and properties. 



Courte$y\ [Welkonu Ifiitorical Mrdicai 

Museum 

DR. JENNER’S MEDICINE CHEST 
The chest used by the famous physician 
who introduced inoculation. 


Chlorinata, H.l*.) of possessing- a Irss peno- 
traling odour, and not attacking metal work 
{e.g. brass taps). Chlorinated lime is uscfid 
for cleansing the taljics and floors of batchers’ 
and fishmongers* shops, stablcyards and other 
places where there*' is putrefying organic 
matter to be deodorised. 'But it must be 
remembered that the antiseptic action of 
chlorinated lime is due to the chlorine which 
it evolves in contact with water. There is 
sudicient moisture in ordinary air to ensure 
that after a few weeks exposure to it most 
of the chlorine in chlorinated lime will have 
been set free and lost, so that to be of satis- 
factory strength chlorinated lime should be 
bought and stored in dry, air-tight con- 
tainers. ■' 

While laboratoi-y tests on pure cultures of 
bacteria show chlorine to be a very powerful 
antiseptic, in practical treatment of decaying 
meat, sewage, etc., imich of the chlorine is 
absorbed by the organic decomposition pro- 
ducts, and the bactericidal action of the 
remainder pa.sseii off within a few hours. 
Since chlorine also attacks linen and other 
vegetable fibres, it must be used with caution 
in treating bed-linen, clothing, etc., and if 
a non-bleaching and purely antiseptic action 
is required, lysol is more suitable. 

Lysol is also recommended for application 
to wounds. For such a purpose a brand must 
be selected which is not too alkaline and thus 
liable to damage the tissues. For discharging 
boils, suppurating wounds, and other infected 
areas, chlorine solutions such as Milton, 
Eusol, Dakin’s solution (Liquor Sodac Chlo- 
rinata; cum Acido Borico, B.P.C.) may be 
applied, suitably diluted (say twenty to fifty 
times) with cold water on clean gauze, and 
renewed several times a day. If there i? 
much inflammation, or for unbroken boils, 
the solutions can be added to fairly hot 
water in which the gauze is immediately 
soaked to be applied at once and covered 
with waterproof tissue (oiled silk or jaconet) 
and cottonwool. Such a hot fomentation 
must be renewed every hour or so. Also 
these chlorine solutions must be protected 
from the direct rays of the sun, by which 
they are gradually decomposed. «, 
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Tincture of Iodine 
(Tinctura ^pdi Mitis, B.P.), 
applied promptly to cuts, 
abrasions, insert bites, etc., 
may serve to prevent infec- 
tion and consequent fn- 
flanimation, and is most 
effective if the part to be 
treated is first diietl. In 
the case where there is 
much bleeding from a 
wound, an excellent emer- 
gency application is a 
mixture of about equal 
parts yf tincture of iodine, 
and Friar’s balsam. Clare 
should be taken to dis- 
tinguish between the or- 
dinary tincture of itwline lo-.aon tonic t. mixilirt. spirit or rcid 

and the strong lint Hire COMMON fYPHS OF MF.DICINIJ nO'lTLES 

(1 inctura lodi I'orlis 11. P. f ® avoiif confusion keep all medicines in ihcir appmpriate bottles, 

, ' I 1- ■ ’ especially p«iis<ms, which can he tendered conspicuous by the use of 

better termed liniment ot dark-coloured ribbed bottles, 

iodine) which contains four 

times as much iodine, and is a blistering and the main objt'ct is to keep air and dust 
agent. Tincture of iodine is .sometimes out of the wound while it is healing. Kura- 
applied to the scalp to destroy parasitic lyptiis ointment is a partieularly stMithing 
fungi. If this has been done, the subse- application for burns. ZiNO Ointment (Un- 
rjuent application of White Preoiimjate gueiitum Zinci, li.P.) is a similar ointment, 
OiNTMENi' (Uiiguentum Hyclrargyri Ammo- but madir with a softer basis, and therefore 
niata, IJ.P.) also often used for tliis piiriR*'!;, nreferalile as a soothing ointment for the 
must be a\oided, .since the iodine -.vlii react delicate skins of ehildrcn. When a very soft 
with the mercury in the ointment to form .soothing oiiilinent is required, zinc ointment 
mercuric iodide, a powerful blistering agent, is mix<‘d with rather less than an ecpial 
Since iodine rapidly attacks and ilestroys amount of castor oil. Siiephur Ointment 
corks, the best methocl oTkc< ping tincture of (IJnguentum .Snlpluiris, ll.P.) is often ii.sed 
iodine is in a small jwison bottle fitted with for treatment of seabies, aene, eczema, and 
rubber cork to which is attached a camel- other skin disca.scs. For su«‘h purposes the 
hail brush for painting the iodine on the addition of tar or oil of cade, as in compound 
aifccted part, • sulphur ointment (Ungucnlum Sulpiiuris 

* To obxiate the, objection that tini'ture of Coinpo-situiii, B.P.fl.j is consiilercd to be an 
iodine produces a brown stain tm the skin, improvement. For I lie lreatme,nt of external 
^ decolorised tinc ture of iodine (Tinctura imIc.s, Gam, .and Opium Oint.ment (Unguen- 
lodi Decolorata, B.P.C.) has been inti oduced turn Galla; cum Opio, B.P.) and Witch 
ih which the iodine is combined with am- IIa/.ee <)i.vjment (Unguenlum Mamainclis) 
monia, but thi.s is a much weaker antiseptic, often give relief, although cure of this dis- 
BoRtc or Eoracic Oint.ment (Unguentum tressing complaint usually necessitates calling 
Acidi Borici, B.P.) and Eucalyptus Oint- in a medical practitioner. Small tins of^thc 
MENT (Unguentum Eucalypti, B.P.) are mild above ointments can be purchased for a few 
antiseptics .suitable for application to sores pence each at the chemists, and in a fairly 
where there b little infection or inflammation cool, dry place will keep for months. 

logi 
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Carron Oil. (Ijnimrnliim Calcis cum 
Oleo Lini, li.P.C.), a mixture of equal parts 
ol' linseed oil and lime water, and PiORic 
Acid Gauze (to he. moistened with water 
just before applying) should be kept at hand 
for the emergency treatment of burns. 

Tumi ng nex t to 1 he third group of an tiseptics 
which comprises those designed for treat- 
ment of special parts of the boijy, 
„ we first consider those employed 

for the eye. Probably the most 
commonly used is Bi^ric Lotion, made by 
dissolving a small teaspiKinful of boric powder 
in a tumblerful of boiling water, straining 
through clean cottonwool to remove un- 
dissolved particles. This should be allowed 
to become cold and should pn;ferably be 
freshly prepared each day, as it docs not 


keep well. If there is much pain or inflam- 
mation, the lotion may be fortijped by the 
addition of a few drops of Laudanum 
(I’incturc of Opium or Tinctura Oph, B.P.), 
but in this case the restrictions on the sale 
of the latter necessitate the remedy being 
made up by the pharmaciitt. To make the 
lotion more astringent, there can be added 
a very small quantity of Sui.phate of Zinc 
(not more than two grains to the fluid ounce), 
or some vegetable astringent such as Elder- 
flower Water (Aqua Flor. Sambuci, B.P.). 
Golden Eye Ointment (Unguentum Hy- 
drargyri Oxidi Elavi, B.P.), an excellent 
remedy for styes on the eyclkl and ijlso for 
certain typis of inflammation of the eye, 
should be kept protected from the ‘air, and 
be used within a few weeks of being made. 



CoSrItsy} 


MAKING BORACIC OINTMENT AT HOME 


V Good Ht^iuehuping** 


Melt 2} oz. of white paraffin ointment, or 2 oz. of soft paraffin and | oz. of paraffin wax, and stir in } oz. of boric 
add until it solidifies. The boric add can alsp be mixed with vaseline or lard. * • 
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1 “ Ununfheepinti " 

FORMS IN WHICH BORIC ACID CAN BE USED 
Boric acids a mild antisepticj can be used in the form of oinimcnts boracic lint, powder, and 

boracic lotion. 


as it gradually darkens, owing to the mer- 
curic oxide being converted to sulphide by 
atmospheric ronlaniinatk)n, and may then 
do more harm than good. Pure almond or 
olive oil, applied on the tip of a camelliair 
'brush, is very useful for rcmo\ing foreign 
bodies from the eye. If there is much pain, 
a solution of cocaine may first be applied. 
On account of the restrictions placed on the 
sale of this drug by the Dangerous Drugs 
Act, it must be obtained frotn the pharmacist 
in the form of cocaine eye drops specially 
designed for the purpose. Eye Shades arc 
eftnvenient to have ready for emergencies, 
aad should be of the French fabric type with 
green lining, rather than the dangerous kind 
made celluloid. It should hardly be 
necessary to add that in all treatment of 
the eye, the most scrupulous attention must 
be paid to tlie cleanliness of the containers, 
an^ the freshness of the remedies. It is far 


better economy to spend a shilling or two 
on new materials *111811 run the risk of 
damage to the most prerious of the tiuman 
organs. 

Boric lotion is al.so employed for syringing 

the ears, and in rase of much accumulation 
of wax this is sometimes first 
„ loosened by insertion of a few 

drops of Peroxide or llyDRouEiV 
(Liquor Hydrogenii Peroxidi, B.P.). It mast 
not be foi’gotten, however, that the wax is 
Nature’s provision for the protection of the 
sensitixe drum, and careless aiul too thorough 
removal of it may oiH:n the way to serious 
damage. A much safer way is to run into the 
ear a few drops of warm (not hot) pure 
almond or olive oil. For severe earache an 
excellent remedy is a mixture of (Ji.ycerink 
OF Carbolic one part, with pure glyccrtne 
six or seven parts. To avoid tlic ^k of 
insufficient mixing, which might involve the 
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introduction of a concentrated solution of 
carbolic into the car, this should be obtained 
from the local chemist. A small bottle 
costing not more than tw.o shillings will last 
for months or even years, .since it will keep 
indefinitely, and only a few drops are required 
for each application. 

For douching the nose and throat, which 
may often cheek the onset of a cold, an 
Nose and inexpemive and cfieclive remedy 
Throat is Compound Glycerine of Thy- 
Remedies. (Glyccrinum I’hymol Com- 

posilum, B.P.C.), an antiseptic fluid which 
should be used diluted with five or six parts 
of tepid water. On account of the mildly 
alkaline nature of this mouthwash, it is of 
advantage in neutralising the acids which 
arise by bacterial decomposition in the 
mouth, and which may affect salivary diges- 
tion. Ghi,orate of Potash is a more 
powerful antiseptic for the mouth and 
throat, and is employed cither in the form 
of pellets to be sucked, or dissolved in hot 
water (about a teasixionful in a cupful). The 
previously mentioned chlorine solutions also 
form very powerful antiseptic mouth-washes, 
but care should be taken in their use with 
artificial teeth, since the chlorine may attack 
and gradually dissolve the gold plate. 
Permanganate of Potash, about one part 

in two thousands of warm water (to make 

a light red-coloured solution) is very useful 
as a mouthwash after extraction of teeth. 
It is also used as an antidote in opium 
poisoning, and in eases of snake bite the 
solid crystals should be packed into a cut 
made at the point of the bite as .soon as 
possible after the injury is inflicted. Friar’s 
BA t.sAM (Tinetura Benzoini Gomposita, B.P.) 
should always be kej>t at hand, as it does 
not deteriorate, and may be of great service 
both for application to bleeding wounds and 
as an inhalation for treatment of sore throat. 
In the latter ease a teaspoonful should be 
poured on top of about a pint of boiling 
water already in a jug, the top of which 
shpuld then be surrounded with a cloth, and 
the mouth applied .so as to inhale as much as 
p>ossiBlc of the steam, which carries up the 
healing principles of the balsam. For cases 


of cold in the head, a few drops of Eucalyp- 
tus Oil may be added to thi^ inhalation, 
end rare taken to breathe out through the 
nose so as to carry the volatile principles 
through the nasal passages. 

Suspected infeefion of the throat {e.g. 
following contact with eases of infectious 
diseases) is often treated with Formalin 
(Liquor Formaldchydi, B.P. or Solution of 
Formaldehyde) employed either as a mouth- 
wash and gargle, or in the form of tablets. 
This potent remedy should be used with 
caution, since it acts as an irritant to mucous 
mcmliranes lining the throat and no.se if in 
too high a concentration, and al.s(>. it may 
upset the digestion if much of it is swallowed. 
Its uscfulmtss is sometimes increas'ed by the 
addition of cinnamon or other essential oils. 
Formalin is being increasingly employed for 
the disinfection of rooms in vvliich infectious 
cases'liasc been jirescnt, and has tJic advan- 
tage over the old-fashioned sulphur candle 
that it does not injure metals or fabric, or 
attack the paint. For this purpose it is 
either sprayed, in a cloud, ovci' the whole of 
the room and its contents, or belter, vaporised 
by addition of one part of permanganate of 
potash, or two parts of chlorinated lime, to 
every two part^^ of the formalin. Tablets 
can also be obtained which give off formalde- 
hyde when healed. I'he chimney, windows, 

and all other outlets should, of course, be 
piisted over, and the room left closed for ten 
liours to allow the formaldehyde gas to, 
exert its germicidal action. 

Peroxide of Hydrogen (Liquor Hydro- 
genii Peroxidi, B.P.) is a powerful antiseptic 
which liberates oxygen in contact with 
organic matter, and hence is very useful for 
cleansing wounds from morbid matter, aed 
for temporaiy application to cavities in the 
teeth until they can be treated by the dentist. 
Since it usually loses most of its available 
oxygen within a few months, it should riot 
be kept too long, and if put in too warm a 
place the oxygen may be set free so^rapidly 
as to burst the bottle. " 

When it is desired to exert antiseptic action 
in parts of the digestive tract below the 
throat, or in other internal regions in* the 
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HO^ TO MAKE A SIMPLE MEDICINE CUPBOARD 


Jf- 



SHELVeS ^2) 



^c^oas e/ECEE 



DIRECTIONS : Screw the side< on to the cross pieces with 3, ri' No. 8 iron screws, leaving J at the ends to 
take the top and bottom planks, which will be screwed into the cross pieces in the same manner. Keep the latter 
flush V^ith the back to leave space in front for the doors. The shelves arc fitted cither by screwing directly or 
(benerl by supporting them at the ends by small slips of wood, hasten the plywtKHi on the back with J oval 
brads at 2' intewals. To make the doors, screw the battens together as shown above with f No. 6 scrcvi», two 
to each joint, and nail (as with the back) the plywood pieces on the frames ro fornwd. Hang the doors with 2, 
il' X I' steel butt hinges. Fit 1 J* x i' cupboard lock to one door and a small brass hook and eye to the top and 
b^om of the other. Furnish both with small brass knobs. Stain with matsine, or interior sohgnum, or paint 
with white enamel. Oean white deal wiU be cheapest and most easily worked, but any wood may be used and 
4.ni«kto match. Small requirements: 3 doz. ij' No. 8 screws; 16 J No. 6 screws; i dcz. binge and 4 
^ screws; 2 ozs. oval brads for plywood. 
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relief to babies suffering from 
mild digestive trou|)les. 

Powdered Charcoal, Pre- 
pared Chalk, or iCAOUN 
specially prepared and puri- 
fied, ftiay be of great benefit 
in certain intestinal complaints 
such as diarrhoea and colitis, 
but since these may be 
symptoms of serious disease, 
medical adricc should be 
obtained. These special ab- 
sorbent powders readily take 
up gases and odorous emana- 
tions, and Ihcrclbre slityild be 
bought and stored in airtight 
containers (prcfcrabl^' bottles) 
to avoid atmospheric con- 
tamination. 

Castor Oil is an old- 
established aperient which, in 
proper doses, may be given 
with safely to the youngest 
infant. By virtue of its oily 
nature, castor oil acts as a 
lubricant as well as an ap- 
erient, and is often effective 
in removing an accumulation 
of decomposing matter which 
might have served as a 
source of appendicitis. Re- 
peated doses of castor oil 
may lead to constipation, which is an . 
objection against its regular employment, 
but an advantage when it' is used to treat 
diarrhoea due to one of the aforesaid accumu- 
lations. On account of the dislike of many 
children to the greasy taste of castor oil, so 
called “ castor oil tablets ” have been intro- 
duced. These, however, do not contain an)6. 
castor oil, and owe their purgative action 
to phenolphthalein, a synthetic coal-tai;. 
derivative with entirely different properties, 
and, of course, no lubricant action. > If a 
milder laxative and lubricant to the intes- 
tinal tract is required, refined Medicinal 
Parafhn is probably the most satisfactory. 
For a drastic non-greasy purge, Epsom Salts 
(Magnesii Sulphas, B.P.) can be adminis- 
tered, the most rapid action being obt^td 



[Ini. Graphic Press 

HOME DISINFECTION AFTER ILLNESS— I. 

All outlets such as windOW-frames, doors and chimney, should 
be pasted over before fumigation. 

body, the problem usually demands medical 
direction. There are, however, certain simple 
remedies which the layman is justi- 
using with caution. First 
' amongst these arc the essential oils, 
such as peppermint, cloves, aniseed, dill. 

It must not be assumed that the pungency 
of these is always an indication of their 
strength as antiseptic. Essence of pepper- 
mint, and essence of ginger, which arc 
familiar ingredients in mixtures intended to 
relieve indigc.stion, etc., probably exert very 
little antiseptic action in the concentration 
usually employed, though they are certainly 
soothing to the stomach. Oil of Gloves is, 
perhaps, the most potent of the essential 
oils, and is an excellent remedy for toothache. 

Dill Water (Aqua Anethi, B.P.) often gives 
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HOME DISINFECTION AFTER ILLNESS— 11. 

To fumigate the room a sulphur candJS; is burned, or, butter, one 
of the formalin methods may be employed. 


if this is taken on an empty 
stomach, with a drink of hot 
water or ^eak tea. The dose 
should , vary from one tea- 
spoonful for a young child to 
half an ounce for an *adult, 
or in obstinate cases as much 
as one ounce can be given. 

Large doses tend to produce 
a lowering effect, and it is 
advisable for the patient who 
has received them to remain 
in a warm place, and take 
only light food in order to 
give both his muscular and 
digestive system a rest for the 
remainder of the day. Black 
Draught (Mistura Sennx 
C<;mposita, B.P.) is a power- 
ful purgative drink in which 
Uie action of the Ep.soni salts 
is enhanced by the addition 
of an infusion of senna leaves. 

' ’Epsom salts, cascara, and 
otlier artificial purgatives, 
should not be allowed to 
become a habit. Under 
normal conditions regulation 
of the bowels should ^ be 
ensured by the inclusion 
of a proper amount of 
suitable fruit (e.g. figs, prunes, 
apples, oranges) in the diet, with the 
assistance of exercise designed to employ 
the abdominal musclcsf For infants, and 
in some cases for adults also, the most 
suitable method of obtaining a thorough 
evacuation of the bowels in cases of obstinate 
constipation is by means of an enema of 
hot water and soap, administered through a 
j^igginson’s syringe. 

• REMEDIES FOR HEADACHE AND 
. NEURALGIA 

Fortreatment of headache, neuralgia, etc., 
probably the commonest remedy is Aspirin 
(Acidum Acelylsalicylicum, B.P.) in the 
form of tablets, powders or cachets. There 
has recently been an attempt on tlie part 
ofjcertain manufacturers to create the im- 


prc.ssion that their particular make of aspirin 
is the only one which is safe to take. .Such 
a suggestion is not supported by facts. 
Analyses show that the leading makes of 
aspirin are all equally pure, and the chemis- 
try of acctylsalicylic acid is so well known 
that there is no excuse for any manufacturer 
of repute U> supply an unsatisfactory product. 
The real objection to the frequent consump- 
tion of aspirin, of any make, is its lowering 
action, together with reduction of body 
temperature to below normal, when taken 
in large doses. Aspirin, therefore, should 
also be treated as an emergency medicine. 

In addition to aspirin, numerous other 
organic chemicals are employed, such as 
acetanilide (antilebrin), andpyrinc (phena- 
zone), phenacetin, with or without caffeine, 
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various bromides, etc., which are found in the body has been subjected to some form 
many advertised headache powders and of strain, which the doctor may be able to 
tablets. Of these phenacetin, which is often detect and remove. For this purpose some 
taken in conjunction with other drugs such modification of the daily routine may be 
as caffeine, aspirin or bromide, is probably prescribed and prove of equal importance 
the least harmful. But all these remedies to the actual tonic 'taken, 
arc open to similar objections. When used Phosphorus in one of it» numerous com- 
under medical directions as emergency binations is one of the commonest con- 
medicines for certain conditions, they may be stiluents of medicines designed to exert a 
of great service. Taken, as they often are, tonic action. Diluted Phosphoric Acid 
indiscriminately, with no regard for their (Acidum Phosphoriciim Dilutum, B.P.), 
potency, whenever a headache threatens, mixed with quinine, forms the basis of 
they may do more harm than good. It certain preparations widely advertised as a 
should always be remembered, in the case cure for all kinds of nervous diseases. Taken 
of some ix)werful drugs intended to relieve according to the directions, these are some- 
pain, that a dose not much larger than tlie times of benefit in cases of weakness following 
one ordinarily taken may prove dangerous influenza, etc. Easton's Syrup. {Syrupus 
or even fatal. Gases have been known of a Ferri Phosphatis cum Quinina ct Stryclmina, 
patient who has on many occasions taken, B.P.) is a powerful remedy containing strych- 
say, two tablets of this nature with no nine, which should only be taken in strict 
noticeable ill effect, but on doubling the dose compliance with medical instructions. This 
to treat an unusually sex'ere attack of pain, is often supplied in the form of sugar-coated 
the f(»ur tablets have resulted in death, tablets in bottles or other packages bearing 
Each do.se of such potent tablets should be little indication of their dangerous nature, 
checked by another imlividual, who should Great care should be e.xcrcised to keep such 
be fully acquainted with all the circum- tablets out of the reach of children, and to 
stances of the ca,sc. Great care should also avoid mixing them with other innocuous 
be taken to keep all such tablets out of the tablets indentical in a])pearance. Parrish’s 
reach of children, since they are often made Chf.mioal Food (Syrupus Ferri Phosphatis 
dangerously attractive by sugar or chocolate Compositus, B.P.G.) should be carefully 
coating. * distinguished from Easton’s syrup, being a 

’ Seidlitz Powders (Pulvis Soda: Tartaratse perfectly safe preparation of llie phosphates 
Effcrvc.scens, B.P.) are a safe and agreeable of iron, calcium, sodium and potassium 
remedy for biliousness and sick headaches ; which forms a good general tonic for women 
tlicir flavour may be improved by additic»n and children. Compound ’Syrup of Hypo- 
of a few drops of essence of ginger. phosphites (Syrnpus Ferri Hypophasphitis 

Effctvcscent Citrate of Magnf.sia is a Compositus, B.P.G.) is intermediate in 
mild aperient very suitable for children ; strength, and contains quinine and strych- 
its medicinal nature can be disguised by nine in about one quarter the proportion 
addition of half a tcaspoonful of Syrup of found in Easton’s syrup, besides the hypq- 
Lemon (Syrupus Limonis, B.P.). All effer- phosphites of calcium, manganese and potas- 
vescent preparations shoukl be kept in dry, sium. The results of recent researches would 
air-tight containers, preferably well corked seem to indicate that manganese may play 
bottles. a more important part in the humaq body 

than was previously suspected. Since there 
TONICS AND NERVE MEDICINES arc several synips of hypophosphites sup- 
Most of the numerous tonics on the market plied by different manufacturers under 
reqbire to be taken under proper medical various trade names, and these differ con- 
advice»in order to produce the best effects, siderably in their potency, it is advisable to 
The fact that a tonic is needed implies that confine oneself to a standardised preparation, 
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such as that officially recognised in the British 
Pharmac(^tical Codex. 

Phosphorus in organic combination, such 
as the ‘lecithin of egg yolk, or the phospho- 
proleins of milk, is an essential constituent 
in many valuable tonit foods. 

VITAMIN PREPARATIONS 

For the prevention or treatment of rickets, 
tuberculosis and various diseases of the 
rcsjjiratory tract, an adequate supply of 
vitamins A and D is essential. These may 
be obtained in the diet, if a sufficient amount 
of greenstuff {e.g. water-cress, spinach), egg- 
yolk ^nd milk (about a quart a day) be 
consumed. To avoid all danger of deficiency, 
or in a*sudden emergency, it may be julvis- 
able to supplement the dietetic .sourcc-s of 
those vitamins by cod-liver oil, their most 
potent natural source. Or vitamin D may 
be supplied in the form of irradialM ergo- 
stcrol, which is now being sold in \arious 
combinations under dilfei'ent trad<‘ names. 
.Whichever of these concentrated vitamin 
products is selected it should be furnished 
with a certificate stating that it has been 
tested for its vitamin potency by a recognised 
authority, such as the Pharmaceutical 
Society of Great Britain., 

STIMULANTS 

Sal VoLATiLB (Spiritus Amumuia* Arorna- 
ticus, B.P.) is probably the best general 
stimulant for use in emergencies, and a 
supply should always iJc kepi, preferably in 
a glass-stoppered bottle, since the ammonia 
attacks a cork. I'his bottle should bear a 
label giving a list of the conditions in which 

a stimulant is not to be employed (sec the 
^section on “ First Aid.”) 

A mixture of sal volatile with enough 
^bicarbonate of soda to form a thin paste i.s 
an excellent .soothing application for wasp 
‘and pthcr imcct bites. 

Solution of Ammonia (Liquor Ammonia?, 
B.P.)»cither •iloiic or in the form of smelling 
salts, will often revive a fainting person if 
cautiously applied to the nostrils. Prepara- 
tions of ammonia should always he kept in 
tightly stoppered bottles. 



DO NOT 
USE FOR 

INFANTS 
HlfMORRHACt 
POISONING BY 
ALKALIES 
CONCUSSION 
ASPHYXIA 


A wisri 

PRIiCAUTlON 
Sal volatile is a 
good general 
stimulant, hut, to 
prevent wrong 
use, a list of 
“ don’is ” should 
be kept on the 


APPLICATIONS FOR 
THE SKIN 

With the objert of rc- 
prllinK inserts, \arious 
essential oils and prepara- 
tions of llioni have been 
employed. On. or L avkn- 
l>KR is a p()|'U*ar remedy, 
but is veiy exi>cTisi\c. 

C'heapcT and probably 
more elTeetive are eitn)ii- 
clla, cloxe, cassia and 
brown camphor oils, whilst 
the most effWlivc of all 
appears to be (rude 
kerosene. If ih(‘.sc oils 
arc supplied neat, their 
pruteelixc .actioii is soon 
lost as the oil evaporates. 

They should be mixed 
with lancjiliue or vas<rline, 
not rncae than Iw'o or 
three ])arls to eat h part of 
oil, whtTi a eertainiTM^asure 
of pmtetiion may be 
ciiMircd for s<'veral hours. 

Numerous preparations, of varyiiiff merit, 
arc oflered to protect the skin against 
summer sun, and to prevent roughness and 
rhappinju^ in winter. Some of these contain 
mild antiseptics of cooling substances such 
as boric at id, meniiiol, winlergreen, wilch- 
liazcl. 'J'wo siinplt* and cflectivc remedies 
arc glycerine and cucumber cream, con- 
taining lienzoin and other arorn.atic con- 
stituents, and camphor k.e, if made with a 
base of glyt.rrine, spennat eti and bces-wax. 
Most of llie camphor it e on tlic market is 
made with a tJicap basis of paiallia wax, 
«and is of little value. Simple Spkkmacjeti 
Ointment (Unguentum (Hetaiei, Ji.P.) is 
probably more effective than these paraffin 
wax preparations. 

Distilled extract of Witch-Hazel (Liquor 
Haniamelidis, Ii.l\) is a mild antiscf)tic, 
astringent Iotit)ri, with slight ct)<*|inj( pro- 
perties owing to the small amount of alcohol 
it contains. Aleoliol itself is often u.se*d as 
a cooling application to the skin, •for the 
prevention of bed-sores, and in suitable 


ept on 
label; 
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dilution to harden the nijiplcs before lacta- 
tion. In this connection methylated spirit 
was formerly largely employed as a cheap 
substitute for the expensive pure spirits of 
wine. 13ul since the Excise Regulations now 
require methylated spirit to contain pyiidine, 
which is very irritating to the skin, methy- 
lated spirit should only be used for burning, 
and its place as an application taken by 
Surgical Spirits, which is obtainable from 
most phurinacists. 

Various lotions and embrocations are 
employed for the treatment of sprains and 
bruises. Opodeldoc or Soap Liniment 
(Linimentum Saponis, B.P.) is a simple alco- 
holic solution of soap and camphor, perfumed 
with rosemary oil, generally suitable for 
nibbing in mild cases. Solid Ofxxlcldoc or 
C'amphorated Soap Liniment (Linimentum 
Saponis Camphoratiim, B.P.(2.) is a stronger 
preparation, containing a little ammonia as 
a stimulant, and should be kept in well- 
corked bottles, and used fairly Iresh. Cam- 
phorated Oil (lanimcntum Camphone, 
B.P.) is an old-fashioned and excellent 
application for the chest and back of chil- 
dren, which should be carefully kept apart 
from medicines intended for internal use, 
as there have been a number of deaths 
caused by its being given in mistake for 
olive oil, which it rescmbl A in appearance. It 
is often fortified by the addition of ammonia, 
as in Ammoniated Liniment of Camphor 
(Linimentum Camphors Ammoniatum, 
B.P.), oil of cloves, or amber, etc. Turpen- 
tine (Oleum Tercbinthin® Rectificatum, 
B.P .) is a common ingredient of embroca- 
tions and strongly stimulating liniments, 
such as Liniment of Turpentine (Linimentum 
Terebinthina*, B.P.), or Diluted Turpentine 
Liniment (Linimentum Terebinthins Dilu- 
tum, B.P.C.), which is half the strength of 
the first. Acetic Acid enters into the com- 
position of a number of liniments {e.g. 
Liniment of Tuipentine and Acetic Acid 
or Linimentum Terebinthins Aceticum, 
B.P., White Liniment or Linimentum Album, 
B.P.C .), in which both a stimulating and an 
irritating action is required. In case of 
severe pain, certain preparations containing 


opium may be employed under the doctor’s 
directions. Of these there may be prientioned 
Liniment of Opium (Linimentum Opii, 
B.P.), Ammoniated Liniment of Opium 
(Linimentum Opii Ammoniatum, B.P.G.) 
and Lead and OpiuAi Lotion (Lotio Plumbi 
cum Opio, B.P.G.) . The last, applied hot 
on lint, probably is the most effective 
remedy for the treatment of very painful 
sprains. All these must be kept in a safe 
place with other poisons, arc best used not 
more than a week or two old, and should 
not be applied to the broken skin. 

In the external treatment of lumbago, 
rheumatism, neuritis, and other acut^ ner- 
vous complaints, two classes of medicaments 
are employed, and are found in man^ widely 
advertised preparations. First there is the 
counter irritant such as Capsicum (which 
may be applied as a liniment (Linimentum 
Capsici* B.P.C.) or ointment (Unguentum 
Capsici, B.P. ; Unguentum Oleorcsinae Cap- 
sici Gompositum, B.P.C.) , or on cotton-wool 
(Gossypium Capsici, B.P.C.), or Cantiiar- 
IDES, which is used either in solution as 
Blistering Liquid (Liquor Episposticus, B.P.), 
or as a Blistering Plaster (Emplastrum Can- 
tharidini, B.P.). These should be applied 
with discretion, {is the susceptibility of 
individuals to their action varies consider- 
ably. Secondly, there are the soothing and 
anodyne substances, such as methyl sali- 
cylate (oil of wintergreeu), belladonna and 
opium, which enter into the composition of 
many ointments, liniihents and other external 
applications. These should all be kept in a 
safe place, apart from medicines intended 
for internal administration. Those con- 
taining belladonna or opium should only be 
used under medical directions, since the need* 
for such potent remedies implies ac more or 
less serious condition, necessitating skilled, 
attention. Care should be taken to avoid , 
touching the eyes with fingers which have* 
been in contact with these substances. 

t 

STORAGE AND USE OF MEDICINES 

This section may aptly be concluded with 
a few simple rules to be observed in the 
storage and employment of medicines. * 


iioo 



CARE OF THE INVALID 

1. All mcdirinrs shotilcl 
be kept in a definite place, 
out of the reach of children, 
and fihould be conc<lly 
labelled with the name of 
the medicine, patient? dose, 
name of seller; and (in case 
of any preparations wliich 
deteriorate on keeping) date 
of purcliase. 

2. Poisons should be kept 
apart from all other medii ines, 
preferably in a locked cup- 
board, and in containers where 
the ^angerous nature of the 
contents is indicated by 
conspictious labels, different 
coloured glass (blue or green) 
and a characteristic sha])e 
{e.g. ribbed) which can be 
recognised by touch, even in 
the dark. 

3. When any bottle or 
other container is to be used 
for any medicine different 
from its original contents, it 
must be first thoroughly 
cleaned out, and all the old 
labels removed. Many sefious 
mistakes have been caused by 

I I I • • M [Kfy^tofiS 

neglect to take this precaution. AN IMPORTANT “ DON’T ” FOR MOTHERS 

4« A card kept in the Do not keep the medicine cupboard within reach of children. The 
medicine cupboard bearing poisons especially should be under lock and key. 

a list of the contents will serve as a 7. Sometimes a metlicine may he modified 
check on any tfiissing Urtic*c;>, and help to by the doctor (e.g. hy removal of an in- 
prevent those running short, leaving one gredient, or altctatinn in slreng(h) without 
unprepared to meet a sudden emergency, a fresh prescription being written. In such 

5. Medicines should not be measured by a case, a note regarding the alteration should 
means of domestic spoons, but in properly be made on th<‘ label, to avriid confusion 
jp'aduatcd glass mca.sures, of which two with an old bottle of the tiriginal fiirmula. 

should be kept, a large one for doses of two 8. All oi ders fi>r mcdi«'inc should be clear 
^teaspoonfuls or more, and a small one for and unambiguous, if possible in writing, 
doses of one teaspoonful or less. but if given verbally, the recipient of the 

6. JBcfbrc any medicine is given, the direc- order should be made to repeat it word by 
tions on the label should be carefully studied, wont. Any reference numbers or letters 
If any deviation be made from these direc- attached to a prescription should always be 
tions, either in regard to amount given, or quoted when the prescription is being 
time at which given, a written note should renewed. 

be made of this, and shown to the doctor at g. In regard to patent medicine^, many 
his next visit. of which are advertised to cure all kinds 
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of complaints, it should be remembered that 
even in those cases where the manufaeturer 
is seriously attempting to supply a satis- 
factory article, he is under the great handicap 
of having no proper control over the dosage 
of his product, and its correct variation 
according to age, condition and suscepti- 
bility of patient. Remedies which are sold 
for unrestricted consumption by the multi- 


tude must necessarily be simple and free 
from very active medicaments. For effi- 
cient treatment of disease, it is most satis- 
factory, and chctapest in the long run, to 
make use of the scr\ ices of the qualified 
medical man and pharmacist, who from their 
years of experience, and responsible position 
in the community, can well be trust<!d to play 
their part as guardians of the public health. 


THE SELECTION OF A FAMILY PHYSICIAN 

By Dr. DONALD B. ARMSTRONG, Assistant Secretary to the Metropolitan Life 


Insurance Co. 

T he family physician — the personal 
medical adviser— has, through genera- 
tions, been to piany an invaluable 
guide, counsellor, and friend. Unfortunately 
in many communities and for a large 
majority of people, the family physician has 
now become almost a tradition of the past. 
Many factors have contributed to this 
situation. The increased urbanisation of the 
population ; the greater frequency with 
which people move from one community 
to another ; the consequent partial dc- 
pcrsonalisation of nmst human relationships ; 
the increased specialisation in medical prac- 
tice ; the development of stnaaliscd or state 
medicine, such as medical work in schools, 
industries, and insurance groups j the in- 
vasion of medical practice by various fads 
and forms of quackery, and by cults such as 
Christian Science — all of these influences 
have tended to disrupt the directness and 
intimacy which previou.sly characterised the 
relationship between the physician and his 
patient. 

Yet, the family physician performed an 
imaluable service. Remarkable were the 
opportunities for the physician who knew 
all members of the family ; who was 
acquainted with them during both periods 
of health and disease ; and who, thereby, 
was better able to detect incipient signs of 
illness and to advise with reference to the 
general health of all members of the group. 
It is important for us to-day to realise that 
the intelligent, well-trained and profession- 
ally qualified physician can frequently serve 


, New York. 

as the most valuable friend of the fam^jy and 
the individual. Yet, at the present time, 
there arc many people in every coiflmunity 
with no recognised medical c-onnections. 
There arc many who have moved recently 
from distant communities and have made 
no medical contacts. I’hcrc are also many 
who have had no occasion to call a physician 
for a long time in the past, but who may 
suddenly need one to meet an emergenc-y, 
or may simply desire sound h<*alth advice 
or a health examination. Any of these, 
circumstances may present a serious problem 
to an individual so situated. 

Nearly every ope desires suiiiid medical 
advice. Nearly every one is desirous of 
avoiding chicanery and fraud. Yet, for 
people wathout established medical service 
contacts, there is in very few communities 
any reliable machinery that will give the 
necessary directions \o authentic health and 
medical guidance. 

However, even under these circumstances, 
an informed person can follow certain guides 
in selecting a physician — directions that will 
lead him to satisfactory and competent 
service. 

It may be desirable in the first place tq 
review the circumstances under which a 
person needs trustworthy medical service*. 
Such service is naturally needed when a 
person is ill and desires to get wcH. In 
addition to meeting the requirements of 
acute, incapacitating illness, a doctor should 
be consulted when one has a cough that 
hangs on, when one has a chronic pain «or 
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any persistent ailment, when one has a hniip 
anywhere iy the body that docs not go away, 
when one is tired all the lime. 

A more modern eoneeption of metliral 
service is recognised by the individual who 
Periodic doeldlr not only when he 

Examina- is ill, *but also w'hcn he is sup* 
posedly well and desires ef)m|M.‘tent 
medical guidance as to how' to keep w'ell. 
Certainly, every one should haxe, tjnee a 

year, a general overhauling, pirl'eralily by 

the same physician. The time to go to a 
doctor is bel'orc one is ill. The i)ijy.si<ian 
can often keep a minor illness from growing 
into a Jong and expensive one. ilc may 
detect an incipient condition that, without 
trcatmcift, might subsequently prove fatal. 
He w’ill advise as to the rules for healthful 
living. At the same time, the intelligent 
individual will w'ant for his family medical 
projjliylactic. servit e against certain catching 
diseases. Every one should he vaccinated 
against smallpox at least eveiy .seven years. 
Every child between the ages of six montlis 
and leu years should be piolected against 
diplulieria with toxiti-antitoxin or to.\oid, 
'Eyplioid vaec ination is also a wise precaution 
under many ('ircumstanecs, and we arc 
rapidly lentning “ vaeriq^tion ” n)ethods 
of prevention for other diseases, siuli a= 
scarlet fe\'er and measle.s. 

When one dcsii'cs a doctor under any of 
these conditions, what kind of a physician 
shotdd one rail ? How is one to tell whether 
the jihysu ian is Vompetent. leliable, and 
w<“ll traini-d ? (^f course, one cannot always 
determine the pnifessional eflieieney and 
judgment of an individual by arbitrary rule. 
Still, there arc certain standards that can, 
v^th wisdom and usually with assurance, 
be taken into consideration. 

^One should ask whcllirr the doctor is a 
man who is liked and trusted by the kind 
of ])eoplc whose opinion one respects. Is he 
a graduate of a recognised medical .scliool 
that requires ? thorough course of training ? 
Has he had broad, practical experience, or 
training in a Iirst>class hospital, or both ? 
Does he keep in touch with the most 
rec«at scientific discoveries ? Does he 


l>elong to a local or national a.ssoeiation of 
physic i.ms ? 

Of eccurse thc^ laymen may a.ssume that 
what In' needs is not a regular practitioner 
of medicine, but a .specialist. This 

Spcclilist “ssumplion may or may not be 
correct. It should be. recognised 
that a s])eeialist is a man who, in addition 
to a regular doctor’s training, has s()ent 
.several years studying one braiieli of medi- 
fiiir or one organ of ilie body. It Is usually 

wise, however, nc.>t to go to a spec ialist until 
one ha.s sc-en a regular doctor Ibr a general 
c'xaniination. He can best tell whether or 
not a specialist is iieedccl, and can advi.se 
the appn»|uiate one to coiusult. 

It should be; remembcic'd thrft the problem 
is to choose a man who undi'rslands thor- 


oughly the delicate mechanism of the iuitnau 
body. Eurlher, the time; to ehoosc him is 
now. It is l ertaiiily not wise to wait until 
tlie stress of an cinergene-y, such as an acci- 
dent or ae'ute. illne'ss, makes a deliberate 
choice tUnieub if not impossiljle. Any one 
moving into a iie.w eoinmunity slioulel estab- 
lish a conneeliou with a general practitioner. 
He shoidd go to him at least eme-e a year for 
a geiiCTal nieelieal examination. Such an 
.cpproach and contae.t will materially aid 
tlic layman in rearhing a judgment as to 
whether the physician is competent not on/y 
to advise reiiiecrning health, but to care for 
acute illness as w'cli. 

We haver toucherd uj)on certain of the 
eiiaratlcristics cef a reliable piiysieian. In 
eemtrast, what are the practically universal 
“ ear-maiks " ol'nicdieal quackery ? Beware 
of the tiortor who advertises his methods or 
“ crure’S ” in the daily press or who givers ejut 
handbills. Beware of the doctor who i>ost.s 
big advertising signboards Outside eif his 
office. Beware e>f the doctor who claims he 
can cure serious dise*asc quie-kly anil easily. 
Beware (;f tin; tras'clling doctor whej moves 
from town to town. Beware of the doctor 
or group of ilex-tors who have discovered 
sf>me new “ cure ” about which ejther 
physicians arc alleged to be unaware. No 
great discovery of seienec is kept s?ri;ret. 
Remember that the man who m^es these 
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THE VILLAGE DOCTOR 

A conception of the ** family doctor ” of bygone days, from the p^finting by D. Tenicia, 


claims or does these things Ls likely to be a yearly. In the field of human pliysical wel- 
quack. fare, as practically everywhere else, preven- 

Of course, for those who cannot atlbrd a tion is less costly than cure. Consequently, 
private physician, and who are not other- every family should maintain a health budget 
wise cared for tlirough some organised and should make allowances in this budget 
medical procedure, there arc free clinics fi>r keeping the members of the family well, 
and dispensaries which offer a person the This is wiser than to permit sickness to steal 
service of a group of doctors, with equipment upon one unawares. Is it desirable to spend 
for scientific treatment. There arc, of course, the allowance in one’s sickness or health 
certain quack organisations that abo pose budget for patent cures and for medicines 
under the title of “ medical clinic.” For which the neighbours recommend, or is it 
that reason, it is safe to patronise only those preferable to devote this to sound medical 
clinics that are maintained by the health advice? Is it better to pay the doctor* a 
authorities, or by a reputable hospital, or little to keep you well, or a lot to Mre for 
by a medical school, or a well-known private you when you are ill ? The cost of preven- 
organisation, and it is best to attend these live medical advice may involve an initial 
clinics through the recommendation of a outlay, but may save money and much 
regular licensed physician. suffering in the end. It is wise to select the 

Illness is expensive. Sickness costs the doctor now and to see him regularly. Most 
people of this country a tremendous amount sickhi»s is preventable. , 
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XVII 

FIRST AID 

By J. II. BARNARD, O.B.E., M.I)., Ijitf Vhysuian to the Virtana Home, Paris. 


ELEMENfARY PRINCIPLES 

U NLIKE Sir Boyle Roeho’s famous 
bird, a doctor can lay no claim to 
ubiquity. It is therefore highly im- 
portant that the public-spintrd citizen should 
be ablCj through previous instruction, to 

render efficient help in the accidents and 
sudden illnesses that arc ol" such frequent 
oecurrerfce both 
in and ^ut of 
dtxjrs. Every 
medical jirac-ti- 
tioner knows 
how many lives 
are sacrificed 
owing to the 
absence of such 
efficient aid ; he 
also knows how 
First Aid, 
wrongly applied 
in consequence 
of a faulty 
appreciation by 
the layman of 
the nature of 
, the emergency, 
may, short of 
a fatal result, 
lead to com- 
plications that 
entail a long 
illness or jeopar- 
dise the future 
happiness or 
usefulness of the 
V i^c t i m. In 
other words, the 
help given must 
proceed* from a 
good Samaritan 
who knows what 
he is doing. On 
theib occasions. 


as in all the affairs of life, sound common 
sense, based upon sound elcnientai'y know- 
ledge, pcifeetly attainable by a lay person, 
will prove of inestimable value, anti 
materially farilitatc the task «>f the c-xpcit 
when he .arrives on the s<en<*. 

'I'his is what Hcibcrl Spencer .says about 
what he denominates the “ innst-tlo-somc- 

ihing” impulse. 
“ An amiable 
anxiety to undo 
or neutralise 
an evil olten 
jirompls In rash 
courses, as you 
may sec in the 
hurry with 
which one who 
has fallen is 
.snatched up by 
tiio.se at hand ; 
just ns though 
thei’e wc.rv dan- 
ger in letting 
him lie, which 
there is not, and 
no danger in in- 
cautuiusly rais- 
ing him, which 
there is. . . . 
Even among 
existing physi- 
cians it happeas 
that, in pn>- 
portion as the 
judgment is 
most cultivated 
there is the 
least yielding to 
the “ must-do' 
something ” im- 
pulse.” * This 

• Study vf Soriolojfy, 

pp.'2i and 32. 

4A 



A ROADSIDE FIRST-AID STATION 
First-aid in Surrey, where white cabinets containing dressings 
and restoratives are fixed to posts in chosen places. 
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mischievous impulse must be kept in check. 
A few njlcs of conduct to be observed on 
tliese occasions will be useful. 

1. Keep Cool. — A quiet calm demeanour 
allays excitement and inspires confidence. 

2. Send for the Doctor, with, if pos- 
sible, details of the nature of the ease. Do 
this even if the emergency appears to you 
to be of a trivial character. 

3. Clear a space around the Suf- 
ferer so as to give him air and in order to 
give yourself r(K>m for your aid-movements. 

4. Take in the Surroundings. — ^By 
so doing, you w'ill ollen elucidate the cause of 
the accident, or, in criminal cases, discover 
a weapon or a bottle in proximity to the 
patient. Take rapid notice, also, of the 
sufferer’s posture, expression, and the jx>.sition 
of the injuries. 

5. Render First Aid. — For fainting or 
bleeding keep the head low. Clear the mouth 
and nostrils of blood, vomited matter or 
mucus. Run your hand gently along the 
limbs to detect a possible fracture. If one 
be detected, avoid rotigh movements. In a 
case of external haemorrhage, arrest it by 
digital pressure, or by the application of a 



broa^ tinJLay 
tm»n »~lanAay 

THE TRIANGULAR BANDAGE 
Explaining the terms used with this bandage 
and the method of folding it. 


band (tourniquet). Loosen a tight collar or 
clothing (belts or corsets). 

6. Give further Aid if the doctor has 
not arrived. Should the sufferer feel cold or 
be shivering, apply hot bottles or heated 
bricks prtrtected by flannel, or cover him 
with a hot blanket. .Avoid alcohol. If the 
patient be collapsed but conscious, a small 
teaspoonful of sal volatile in half a tumblerful 
of cold water, a cup of hot coffee or milk may 
be administct'cd. 

7. Examine the patient.— If he be 
conscious, he can supply useful information. 
Remove him under cover, if possible. In 
ease of injury to a limb, remove the clothing 
from the uninjured side first, then if necessary 
cut or rip down the scam on the injured .side. 
Gut the boot off the injured leg if it will not 
slip off easily. To reapply the clothing, 
replace it fii'st on the injured side. Should 
the I atient be unconscious, and the doctor’s 
arrival be delayed, examim^ further for the 
}H»s.siblc cause, beginning with the scalp 
(seek wounds, swellings, depressions of the 
skull), running y«nir cleansed fingers on each 
side for comparison. Examine both eyes, 
notit'e if the pupils are contracted to a pin- 
point, or dilated, and if their size is the same 
in each eye. Also notice if, on lifting the 
upper eyelid, they contract on admission of 
light. Run your h.and down the spine and 
note any irregularities. See if the cheeks 
flap or are pufled out on breathing, and 
examine the jaw for a fracture. I n the same 
way examine the ribs for irregularities, 
tender spots, or grating, and .seek wounds of 
the body, bark and front. 

The First-Aider should possess a general 
know'ledge of the .significance of the symptoms 
and .signs t)f ordinary emergencies. (A symp- 
tom is what the patient complains of ; a sign 
is anything unusual the obsers'er notices in 
the body or functions of the sufferer). 

Unconsciousness shows that the brain is 
not functioning properly. A cold, clammy 
SKIN, with drops of sweat standing upon 
it, and a rapid, weak pulse, mean that 
the sufferer is in a serious condition. A 
FLUSHED, CONGESTED FACE is a frequcnt 
sign of a stroke (cerebral haemorrhage), 
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of fever and of a drunken slate. Power- 
less LIMBS (arm and leg on one side of the 
body), in tnc al)se,nce of fracture, mean 
paralysis, and, if apiicaring suddenly and 
associated with unconsciousness, are sig- 
nificant of the rupture oPa blood-vessel in 
the brain. Dilated pupils with un<on- 
sciousness may mean poisoning (e.g. with 
belladonna) or severe shock (if they contract 
with light), or pressure on tlic brain. tlON- 
TRACTED pupii,s may mean t>oisoning with 
opium or morphia, or haemorrhage into a 
part of the brain called tiie pons vandii. 
Flapping, stertorous, noisy beeaiiunu means 
total umT)nsciousnc.ss (coma). If bright-red, 
frothy Bi.oou be couomm up, it comes from 
the lung* if it be bright or dark and is 
VOMITED, the source is the stomacli, gullet, 
nose or mouth. liLEKiUNo prom tup. ear, 
mouth or nose after an injury to the head 
generally means a fractured skull. • 

VoMiTiNo may mean “ indigestion,” kid- 
ney disease, brain tumour (in this case there 
is no nausea), a blow on the abdomen, onset 
in a cJiild of an infectious fever (measles, 
scarlet fr\er), jiregnancy (mornifig .sickness), 
alcoholism, gaMcic ulcer or obstruction of 
tlic bcnvels. 

Fainting may be caused by fright, acute 
pain, internal or external blee<ling, beat, 
exhaustion, and means a temjwuarv' hcart- 
faihirc with eonseqtient diminished supply 
of blootl l«) the brain. 

A SLOW PULSE may be normal, but may 
be signiheant of brain-pressure or opium 
•poisoning. A rapid pulse may be due to 
fever, emotion, fright, hamionhage, or heart 
disease. 

C0NVUL.S10NS in infants may be due to 
bovir'cl disturbance or to the onset of scarlet 
fever, measles, or other fevers. In adults, 
they may mean kidney disease, epilepsy or 
hysteria, or they may be feigned. 
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THli RliliF KNOT 

Showing (abiit-v) die wrung way, and (Mow) the 
right way to lie a simple knot in bandaging. The 
reel knot is (inner amt lies ilat. 

Divpifuti/rY OF ijrp:atiijng may be 
due to a variety of caii.sc.s ; heart or 
lung disease, or brain or throat alfeclions. 
In ehildren, a loreign body may be lodged 
in the larynx, or the disca.se may be 
croup, where a membrane forms in the 
air-jiassages. 

These signs and symptoms will be men- 
tionetl in greater detail in lattrr sections. 
In conclusion, never forget that, while 
intelligent First Aid is highly useful, meddle- 
some First Aid is injuriou.s. Our rnolto 
should be: pnmum non nocere : '‘‘ABOVE 

ALL, DO jvo iiAimr 


BANDAGING 

THE TRIANGULAR BANDAGE purposes, satisfying all requirements exeept- 

T HE study of First Aid may be com- ing in eases requiring pressure, (as in bleed- 
menced by a description of the ing). In these ca.scs, recourse must be had 
Triangular Bandage. This is the to the roller bandage. This demands some 
mos^ useful form of bandage for First Aid skill in its application ; the triangular 
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LEAVING THE SHOULDER ETtEE 
When pressure must not be applied to the 
shoulder of the injured sidci the lower end 
of the bandage is passed under the arm to 
tie behind. 

bandage is, consetiiK'iilly, nuire siiilablr 
in tlic hands of the ainatfur for tlic inajorhy 
of acfidruts. 

'File triangtdar bandage is easily made from 
a .square of any material such as linen, ealiro, 
muslin, gauze, etc., or a large 
mtifiler. I'lac.h side must meas- 
ure forty inches in length. 

Fold such a square diagonally, 
cut it along the fold and the 
bandage is made. I’he base 
of the triangle is called the 
Lower Border ; the two sides 
of the triangle the Side Borders ; 
the apex is named the Point 
and the corners the Ends. 

The triangular bandage can 
be applied (a) unfolded ; (b) 
foltled broad ; (c) 

Applica- folded narrow. ( 6 ) is 
prepared by carrying 
the point of the spread-out 
bandage down to the centre 
of the lower border and fold- 
ing it lengthwise ujwn itself 
vnee. (e) is obtained by folding 
(b) lengthwise upon itself once. 

To secure the ends of th.e 
bandage alter its application. 


use a safely pin, or tic a reef (sailor’s) knot, 
avtading a “ granny,” whieh^ is less firm 
and is liable to become untied. The reef 
KNOT is made in a way readily exjdaiiied 
by the <liagram.s on page 1107. 

Obscr\'e that iti the reef knot, both the 
ends of the thread or bandage pass either 
o\ er or under the corresponding loop, while 
in tlic “ granny ” one thread is over and the 
other under. 'Fhc secret in making a reef 
knot is to make the same tiiread uppermost 
or undermost both in tlie first and second 

The following slings may be made with 
the Iriangidar bandage 

(<i) The narrow arm-si,ino. Ft>ld the 
bandage tiarmv, place one end ovV;r the un- 
injured shoulder with tlie other end hanging 
down in front of the chest. Flex the forearm 
to the. required angle, draw up the hanging 
end in front of it and over tlie shoulder of 
the injured .side and then tic the two ends 
below the collar-hone of the injured side. 

{b) 'Fue broad arm-si.ino. Fold the 
triangular handagir broad and apply in the 
same way as the prec eding. 
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HOW TO Support thk kluow 

One end of the band'i^c is token over tlie sluniKicr on tlic injuicil '•iJe : the lower end is ilicii brought over 
the bent forearm on the uniujuied .side and tieil to the oilier end ; tinally point A is sceured at ihc bntk 

with a safely pin. 


'I'lir broad arni-slinjr may b«' used for two 
ptirposes ; {(ij rt/ si pport tiii-. porI'Ar.m. 
Place the itoiiit of tlie triangular bandat»e 
(unfolded) below and beyoml ibe elbow oI 
the. injurctl sitle and the iip|yr end over the 
opposite shoidder. I'lex the forearm across 
the I best, <ltaw up the hant>in!» lourv end 
in front of the forearm over the sliouhler 
of the injtired sitle aivl tie the two ends below 
the collar-bone t)f the injured side. Draw 
the jx>int forwartls over* the <‘lbow and 
^tecurc it with a safety jtin to the bandage 
in front. 

(b) To SUPPORT TIIR i-.LBtnv. Place one 
end of the, bandage over the shoulder of the 
injyre.d side with the iMUiit in the dire.i lion 
opjx)site to the elbow. Bend the fonraini 
on, the injured side across the chest with the 
fingers on the opposite shoulder. Draw the 
lower epd of the bandage across the arm 
to the top of the shoulder fm llio uninjured 
side and 'tic it the upper end. fold ihe. 
point over tlic arm and secure it with a 
safety pin to the bandage above on the 


jiiessiirc on tlie shoulder of llie injured side, 
pa.ss the lower end betwec'ii the injured arm 
and the body, and tie it to the end pas.sed 
OMT the uninjured sliouhler. 

Ill bums, seahls or woumls of ililferent 
:egious, the Iriangular bandage may be used 
to lelain dressings. 

For a sc..-\ip woiiNU, the bandage laii be 
applied in two ways : (a) Place the lower 
border below ihe oc< ipilal pmluberanee. 
{the bump at the back of the skull), and 
draw the point hnward over the forehead. 
.Now draw' the ends around the sides of the, 
head above tlie ears, and knot them oxer the 
forehead, turning up and pinning the point. 

(b) j'liis is a neater method. Along the 
lower bonier of the bandage turn up a hem 
about I’i inches deep. L:»y the bandage on 
the head so that the hem lies on the forehead 
as I'losc to the eyebrows as jw-ssible without 
un<‘ring the cye.s. The |)oint will thus bang 

down beliind tlie head over the ji.i]>e of the 

nork. Now carry the two ends round (lie 
head above, the ears, cross them, carry 
forward and tie them together over* the 
forehead. Give the point a pull downwards 


injured side. 

If in (fl) sling it be not advisable to apply 
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TRIANGULAR BANDAGES FOR THE HEAD (I.) 

Two views of a triangular bandage applied to support dressings on a temple wound. 


so as to render the bandage over the head 
taut, then turn it up and secure with a 
safety pin. 

For wounds of the forehead, back of the 
head, chin, ears, checks, or of the arm or 
thigh, use a narrow bandage as follows : — 

WoUNlJS OK BACK OF TllE IIKAO OR FORE- 
HEAD. Place the centre of the bandage over 
the dressing on the wound, cany the ends 
around the head, cross them, and bringing 
them backwards or forwards as the case 
may be, tie them together over the site of 
the wound. 

Wounds of the temple, 'fhe centre of 
the narrow band- 
age being placed 
on the unwomded 
temple, carry the 
ends, one up over 
the head and one 
down under the 
jawr. Cross them 
over the dressing 
on the w'ound, 
carry them around 
the head, knotting 
them on the sound 
temple. 

Wounds OF CHIN, 

EARS AND FACE. 

With the .centre of 
the narrow band- 


age under the chin, 
carryi the ends up 
towards the top 
of the head ; cross 
them just above 
the ear and carry 
the ends round 
temples to tie at the 
side of the head. 

Wounds OF BOTH 
EYES. The centre 

of the narrow 
bandage being ap- 
plied on the bridge 
of the nose, bring 
the ends backwards ' 
and then forward, 
and tic in front. 

Wound of one eye. 'I’he centre of the 
narrow bandage being placed o\'er llie 
dressing on the wounded eye, bring the ends 
obliquely, one up over the forehead and 
one down o\er the ear, cross them behind 
well under the occipital bump, carry them 
forw'ard and knot over the dressing on the 
injured eye. 

Wound of the neck. 'I'lie centre of the 
bandage being placed over the dressing on 
the wound, carry the ends aix^und the neck, 
cross them and bring them back to tie over 
the rlrtssing. 

Wound of the .shoulder. Here use the 



TRIANGULAR BANDAGES FOR THE HEAD (II. and HI.) 

L4t~ -A scalp wcnind with the bandage applied by method Q>), (see text page XI09). 

Right — \ triangular bandage for the eye. * 
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BANDAGING FOR THE SHOULin-.R AND CHF:ST 
Tlie triangulnr bandage is used unfolded in these positions. For a wound of the shoulder (/e/r) a narrow 
arm-sling is also necessary, and point A of the bandage is looped through it. 


unioldcd baiidagt*. Apply the centre on the 
most proniinetit part of tlie shoulder, the 
point being upwards ami the Itiwer border 
across the arm. Bring the ends around the 
arm, cniss them on its inner side, carry them 
forward and knot them together on the out- 
side of the limb, .\pply a narrow arm-sling 
to the forearm, carry the point of the bandage 
under the sling, fold it back and pin it on 
the shoulder. 

Wounds of the chest. 'I'lie enure of the 
unfolded bandage being over (he front of 
the chest with the point over the siuiuldcr 
of the injured side, carry die ends around 
the chest, and knot them togiMher, h*aving 
one long end which is now tied behind to the 
point brotight over the shouUlrr. 

THE ROLLER BANDAGE 

This kind of b<anduge need be used only 
when firm pressure has to be applied, a.s, for 
instance, in the control of lia'inorrhagc. It 
is* a double-edged weapon, for in inexperi- 
enced hands, excessive and I'.arinful com- 
pression is apt to be exerted. 

The roller bandage can be improvised by 
tearing or cutting strips from gauze, mu-slin, 

, or from a tablecloth, sheet, petticoat, etc. 
Th^ width of each strip for bandaging a limb 

II 


is from aj lo 3 inches, and the length I'roin 
G to 12 yards. l''or a fingcT, llie figures 
should be $ of an inch and t or 2 yards. 
Before using it, it should be lightly rolled. 
To do this, remove the ravellings, fold about 
I .J feet of one end n'peatcdly upon itself 
until it is leduced lo a length of 3 inche.s. 
Roll this lightly with the finger and thumb 
.so as to make a firm cylinder. To tpiotc 
Dr. Kliason * : “ gra.s]) the roller between 
the tlimnb and index finger of the left hand, 
the body of the roll being bcnealli and the 
free end passing over the iiulex finger be- 
tween it and the tinimb of the right hand. 
Molding the roll firmly with tin: left hand, 
allow'ing the free poition ol’ the bandage to 
slip through the right hand, turn Ixith liand.s 
palm upwards ; then, grasping the roll 
between the thumb base and the fiiurth and 
fifth fingers of the right hand, relea.se pres- 
sure (if the lell linger and thumb, tnruiug 
both hands backwards. Repel ilion of these 
movements rolls the bandage." 

The bandage may also be rolled on a flat 
surface. Place the rolled cylinder on a flat 
surface, the free end being next the surface 
and trailing away from you. Then by 
gentle ]jrc.ssurc on the roll, the fingrtTi arc 
* Fitil Aid in Kmrg/nuits. 
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THE ROIXER BANDAGE 

Left — ^How to roll an improvised or Ukwc bandage rcadjr ft>r application. 

— A roller bandage applied as (i) a reverse spiral (on the foot) ; (2) a figure- 
of-eight (on the ankle) ; and (3) a plain spiral changing to a reverse (on the leg). 


jHislu'd forward in the dirrtlion of the free 
end of the .strip, tlius rolling the bandage. 
Repeat as often a.s necessary. 

In applying a roller bandage, .stand in 
front ol'tlic limb. If the leg is to be banilagcd, 
keep it extended ; if tlie arm, bend the 
elbow, placing the arm with the thumb 
upwards. Nt)W apply the outside of the roll 
obliquely to the in.side of the limb, make two 
circular turns to fix the bandage, all this 
being done at the 
foivcr part of tli<‘ limb. 

Now proceeil to band- 
age [ftom below u/nvurds, 
and always from within 
oiitivardi) o\er the front 
of the arm or leg, being 
careful not t(» unroll 
more than three inches 
of the roll at a time. 

Each turn of the band- 
age should overlap 
two-thirds of the one 
covered. In each turn, 
avoid excessive loose- 
ness or tightness, using 
uniform firm pressure. 

If the finger or toe-tips 
become blue and cold 
after tlie application of 
the bandage, it shows 


that the bandage 
has becn«too tightly 
applied at one or 
more turns ; in this 
case, loosen the 
bandage at once. 
The margins of the 
turns should lie paral- 
lel and not pocket. 
Over a joint or a bony 
jiromincnce form a 
figure of eight and 
not a rcterse. It 
is dangerous to apply 
a bandage tvet, as 
the material shrinks 
as it dries and 
becomes loo tight. 
When the limb iy 
bandaged, secure the end with a safety pin. 

I’he* roller bandage may be ai>plicd as a 
ciretdar bandage, a simple spiral bandage, 
a rcyeise spiral bandage or a figure-of-eight. 

In the application ol‘ the roller bandage, 
grasp the roll in one hand, the right for the 
left limb, the left for the right limb, and, 
taking the loose end in the other, apply it 
to the limb with the outer surface, against the 
skin. 



APPLYING THE SPICA BANDAGE 
The Spica bandage, a mcxlification of the figure-of-eight, can be applied to 
the grain, shoulder or thumb. ^ 
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[Topkat 


ATTENDING TO A CASUALTY » 


A demonstration of First-Aid Work during a competition for the Railway Ambulance Shield. 


'l'l)c ciR<.:i!i,AR banim(;e requires n(» (!(•>- 

I'ription. 

The siMi'i.E SPIRAL bandage is liinitcd in 

its appliciilion to cylindrical surfaces such as 

the fingers ami ihc foreium just above the 
wrist. No reverses arc required. 

I'he RJiVKRSE • SPIRAL* is usrd 

wlicn, owing to the enlargement of the- 
limbs at the upper pails (tbrearm, calf, etc ), 
the turns of the simple spiral ha\e to be 
replaeed liy what arc called reverses (folds 
yf the bandage on itself) in order tc^ lie* 
smoothly. To make these turns or reverses, 
iTthc following three conditions be observed 
nii difliculty will be experiencc’d. (i) A 
rtirn §hould be on llic outside of a limb, and 
never over a bony prominence. (2) How- 
ever rightly tlie bandage may have been 
drawn before, when the turn is made, it 
sliould be held quite loosely. A quic k move- 
ment of the wrist forms the reverse or turn, 
aind then the requisite tightness can he 


applied. (;?/ In c lfeiiing ihcr turn, liold the 
hand sliglitly above the levcd of the; limb, 
being carefnl not to unnJl moii* iKindagc 

Hum is ii'ijuifccl tor iiiuking the turn. 

'I'he mu'RL-or-KKUiT bani.>A(;e is very 
suitable for the joints ; its nature is siifli- 
cieritly indicated by the name. 

A coinbination ol'the simple spiral, revorser 
spiral and figiin‘-of-eight is fre(|uently u.sefiil 
as in the ajqjc^ndc-d fignie whc'rc! the rc^verse 
spiral is nsc'd for the- foot, ilje figiuoof-cight 
for the ankl(‘, and the* plain spiral is changed 
to the reverse* spiral for the Ic'g. 

I'hc spiCA RANOAcnc, a modihiation of the 
figurc-ofb*ight, is usc*d Ibr tlie groin, the 
shouldc'r or thumb. 'lb a|)|dy it to the groin, 
bend the hip, take, two spiral turns on the 
upper part of thc.’i thigh, change* to the 
rev erse spiral till the groin is reaeln*d, then 
carry the bandage ac toss the front of the 
groin outwards and upwards to abcAc the 
hip joint, then across tlic back and over the 
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other hip and across the pubes back to the of it to the inside and over the groin and 
affected groin. Then carry the bandage to then across the body. The figur|(;s on page 
the outside of the thigh around the back iii2 will explain the modus operandi. 

HEMORRHAGE (BLEEDING) 


B y ** haemorrhage ” is meant an escape 
of blood from the blood-vessels 
whether of a slight character and 
ceasing spontaneously, or of a serious nature 
and requiring treatment for its arrest. It 
may be due to cither injury or disease. Thus, 
in the diseases called purpura and scorbutus 
(scurvy) there is a pronounced tendency to 
bleeding. In a congenital condition called 
ha'mophilia, occuning in males though 
transmitted by females, even trifling bleed- 
ing, once started, is diflicult to control. 
These arc the jjei'sons known as “ bleeders.” 

The character of the haanorrhage differs 
according to its source. When arterial, 
the most dangerous, the blood spurts in jets, 
each jet coinciding with a beat of the heart, 
the stream being bright red. The flow of 
blood may be derived not only from the 
severed end of the artery nearer to the heart, 
but also from the ilistant end, this latter 
being due to free collateral circulation. If, 
however, the bleeding be from a deep artery, 
the blood may well up from the depths of 
the w'ound, and not in gushes. 

In VENOUS haemorrhage, the flow is gener- 
ally continuous, the blood being of a dark 
colour, or almost black. If, however, a large 
vein, such as the internal jugular, be 
wounded, the blood may issue with a pro- 
nounced spurt, owing to the influence of 
the respiration. 

CAPn.i.ARY ha:morrhagc is distinguished by 
a general oozing from a raw surface, the blood 
filling the wound from below upwards. 

By EXTRAVASATION OF BLOOD is meant the 
flow of blood from a wounded vessel (or 
vessels), not externally, but into the loose 
fatty tissue under the skin, which becomes 
boggy and swollen. This variety may be 
so extensive as to cause serious symptoms 
characteristic of loss of blood ; it may even 
cause death. 

Epistaxis is nose-bleeding. 

II 


In VOMITING OF BLOOD (hscmatcmesis) the 
blood may have been swallowed, as in some 
cases of fracture of the base of the skull where 
the mucous membrane of the pharynx has 
been torn. The bleeding may proceed from 
varicose veins of the lower part of the gullet, 
or the blood may come from the stomach. 
If the blood has been in the stomach for 
some time, it becomes curdled and bipwn in 
colour, rather like coffee-grounds, owing to 
the action of the gastric juice. When the 
hxmorrhage is more active, the blood is 
bright red, and may be vomited in large clots. 

HiEMOPrvsis is the name gi\’en to the 
escape* of blood fn)m the air-passages, the 
result of either disease or injury. In mild 
cases, the blood is bright-red and frothy from 
admixture of Jiir ; in serious cases, where 
large vessels arc ruptured, the blood may 
escape unaltered, and, if very abundant, may 
asphyxiate the patient. Hamioptysis is most 
frequently seen in ca.scs of phtliisis. 

In Hematuria, th.e blood is passed in the 
urine. The blood may come from any of 
the urinary organs, and its significance 
varies. If it comes from the kidney it is 
mixed throughout the urine, which is 
“smoky” when passsed, a state of affairs 
often seen in acutt Bright’s disease. The 
passing of bright red blood is sometimes a 
sign of a bladder tumour, while injury to 
the urethra may be accompanied by the 
appearance of blood clots which arc washed 
out as the urine is voided. « 

In Mei.aena the dejectioas from the bowel 
are mixed with dark, tarry blood. This 
signifies bleeding sufficiently far away fi-om 
the bowel-orifice to allow the blood, to Be 
altered by the intestinal juices. If the source 
be the mucous membrane of the 'rectum 
the blood is bright-red. 

In very severe bleeding, as from the 
severance of a large artery, death ensues 

from heart failure. The skin is pale, oold 
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FIRST-AID IN VENOUS Il/CMORRHACJE 


Left — ^Applying pressure with a sterilised linger over a pad of wool to stop bleeding. RiRht — Randnging the 
leg from oelow upwards. The limb is k<t>t raised, and garters, etc., that might hinder the return of blood to 

the heart, are loosened. 

and flammy, the oars and lips blue. Wlion the blootl K»st lias boon abundant, 
There is gasping, quick and .sighing rospira- keep the palionl quid and voilh the head 
Effects bclbre death, there low, even if there be no sign 

on the may be some etmvulsivc twitching fuinling. The licst way to 

System. jjjj. Should the bleeding do ihis is to raise the fool of 

not lead to spt-edy deutli, there is fainting : tlio bed on blocks. 'I’ht* object of this 
on recovery from this,, the sulferer is in a is to keep the brain supplied with blotMl. 
state of collapse and vvcakrie.ss whirh la.'its Slimuhnis (brandy, ett\), should never be 
for a certain time ; he may also h.tvc some administered before the, hd'nwrriiage has been 
more fainting lits, more c.spetially if the eonltoUed. (iiven befoie this has been 
bleeding recurs. Should the hannorrliage done, tliey will probably re.start or in- 
bc ronccaled and visceral (in an internal t reuse the bleeding, li the jiatient apjiears 
organ), the patient Rapidly becomes very to be clying, bandage the arms and legs 
ana'mic with a drawn anti shrunken face, from below' upwards so as to eonfinc llte 
The patient feels sulibcated and is restless blood as muth as po.ssil>le to ilic nerve- 
and clamours for air, continually asking his centres and trunk. 

friends to open the windows (air-hunger). Nature’s way ol' arresting bleeding is 
, The slightest movement may cause fainliiig; .substamially the same for wounds of 
he complains of anises in the cars and of arteries, veins or ea] Hilaries, altlioiigh the 
, dimness of sight or even tcinjjorary blindness, following remarks apply more trspeeialiy 
The pulse becomes bicmorrhagie, i.e. frequent to tli*; most dangeious variety— viz., arterial 
* ancl rompressiblc, collapsing entirely be- lia mon hage. 
tween the beats and may disappear at the The teinpr)rary arrest of artciial haemor- 
wrisf if bleeding continues. rbage is elfcc teil in three ways : — 

Elderly people and children are very (i) 'J’hc formation <»f a eJol in and around 
intolerant of loss of blood, but the latter the artery. If this failed, the most trifling 
differ from the former in that they quickly wound of a vessel would entail death. This 
recover from the immediate effects. fyjw'cr of clotting is variable in different 
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THH OCCIPITAL ARTFRY 
Showing the point where finger pressure 
should be applied when bleeding from 
this artery occurs. 

persons, being dependent on scN'orul condi- 
tions. Of lliese conditions, the one concern- 
ing which tliere can be no contest is the 
jirescncc in the blood of calcium compounds. 
If these be removed by the addition to the 
blood of an alkaline oxalate, fluoride or 
citrate, coagulation does not take place. If, 
after this dccalcification, the lime salts be 
restored to the blood, the clotting will be 
rencw'od. In ha'inophilics (bleeders), clotting 
takes place with dilliculty, and this consti- 



* THE TEMPORAL ARTERY 


The pressure point is just in front of th^ 
ear-orifice. (See page 1119.) 

I 


tutes the danger of the slightest operation 
in such persons. As the blood cott^inues to 
flow in haemorrhage, its coagulability in- 
creases to a certain extent. 

(2) A weakening of the heart’s action is 
a constant accompaniment of hamiorrhagc 
owing to a deficient supply of blood to the 
brain. This encourages clotting and so tends 

to arrest tlic flow. This explains wli)r itirnu- 

lants should never be given until the severed vessel 
has been tied. The First-Aider should, therefore, 
never give alcohol in these cases. 

(3) Changes in and around the injured 
artery arc of great importance. When an 
artery is divided, it retracts within its sheath 
owing to its own elasticity. The retraction 
c.xposes the rough, uneven inner lining of the 
sheath enclosing the artery. Upon this rough 
surface the blood clots, forming what is 
called the external coaguhim (clot). While 
this is occurring, the muscular and ehastic 
fibres in the middle coat of the \ cssel produce 
contraction of its open mouth. The weaken- 
ing heart-beats allow this <‘xternal clot to 
extend, the sheath becoming full of it until 
it reaches the mouth of the vessel. Now an 
internal coagulum forms ; this sometimes 
extends upwards as far as llie point w'herc the 
nearest branch of the artery arises. These 
natural means having jirovidcd for the 
temporary arrest of the haemorrhage, the next 
step is the permanent closure of the \vound 
in the vessel. 'I’his is brought about by a 
reparative process such as occurs in any 
wound, the part of the artciy occupied by 
the internal clot being ultimately (in a few 
months) obliterated and converted into a 
fibrous cord. The arrest of bleeding from 
veins and capillaries is an ea.sier process, 
the collapse of their w'alls and the much , 
low'cr blood-pressure facilitating the task. 

FIRST AID IN EXTERNAL 
HEMORRHAGE 

I 

In Capillary Hxmorrhage, having first 
raised the part, if possible, above the heart- 
CapiUary level, remove all dressings from 
Hicmor- the wound, apply on it a clean 

rhage. Qf gauze, lint or linen, and 

press gently on the pad with a cleansed 
16 
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finger. Should ihc <io/ing still toniinur. pour 
a stream of hot water (rjo” to itio®!-'.') on 
the wound. If’ a hath tlieniionieter he not 
available, pour on the wouiul water pre- 
viously boiled and ieed by surrounding, not 
added, ice. The use styptics is not to be 
recommended. It is always advisable to 
clean the neighbourhood of a wound with a 
Uo.'jmI of clv:an coltou wotd dipped in tyuicr 
previously boiletl and allowi <l to et>ol ; i l<*an 
in a direction away from the wound. After 
diying thoroughly with cotton wool, paint 
all the cleansed part w'ith tincture of iotline, 
avoiding the immediate lu'iglibourhood of 
the \yuind. A 2 per cent, solution of iodine 
in rectified (not methvlatcd) spirit is pre- 
ferabfr. This should also be painted on the 
previously Wasl»‘d fingers of the First-Aider 
before he begins his ministrations. On no 
account shotild it be fiirgotten that fing»-rs, 
skin, etc., considered socially dean* r«‘<piire 
to be rendered iurgirally clean (a very diHer«*nt 
thing) before vomiug in i ontact with breaches 
of the skin surlaee. 

Should the wound be dirty and the doi tor’s 
arrival be delayed, ch-anse it with cold 
previously-boiled water before painting the 
neighbouring parts with the iodine 
.solution. 

In Venous Ha’inorrbage, loo.sen belts, 
collars, garters and clothing that may impede 
Venous return of venous blood to the 

Hamor- heart, the patient being, of t'.ou»-se, 
rhage. recumbent. Raise the part alK>vc 
the heart-level, 'then a^jjtb.' on the, bleeding 
jx>int digital {fmger) pressure with a cleansed 
then iodisi'd finger ov«t a sti-rile pad of 
gauze or wool. Apply a roller bandage over 
the pad, from below upwards, if a limb, and 
Jccep the part raised. 

A Bi.iR.ST vARicosi-. VKiN ill tlic Icg, the 
^valves in w'hich vein are rendertrd incom- 
petent by di.sca.se, is the source of abundatit or 
tvet^ fatal hamiorrhage, which is, however, 
easily controlled. Lay the patient on his back, 
raise the leg two feet above the horizontal, 
remove the garter, if w'om, and also any con- 
striction between the bleeding vein and the 
heart. Having cxix)sed the bleeding point, 
ptacc a sterile pad on the wound (gauze, 
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'I HE 1 ACIAl. ARl HRlliS 
B«)th 1‘acial arteries lan be aniiprcsscil 
with ihunib and Inrefinger against the 
lower jaw» 

cotton wool) and apply o\ci it first the; finger 
then a roller handage. !<( move the ]>atient, 
if ihcil be nrres.sary, on a strei; her with his 
leg raisf'd, and keep liim w.irnK more par- 
iRularly if ihtr bleeding has been severe. 



COMMON CAROTID AR ITIRY, 
Press this artery backwards and inwards 
with the thumb. 
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Both thumbs arc used, one over the 
other, to press the artery backwards 
and downwards behind the middle of 
the clavicle. 

The principal indications in the immediate 
arrest of Arterial Haemonrhage are to raise 
Arterial remove all constrictions 

Hsmor- between the wound and the heart, 
rhage. expose the wound and apply 
digital pressure. The digital pressure may 
be applied to the wound or over the main 
artery between it and the heart. Having 
done this, and keeping the patient lying 
down, the further measures to be taken will 
depend, as to their character, on the degree 
of severity of the haemorrhage. 

If the bleeding be moderate, firm digital 
pressure on the wound itself with cleansed 

fingers will arrest the flow, when a sterile 

pad can be applied and secured in place by 
a triangular or a roller bandage firmly 
, applied. In a wound of the pai.mar arch, 
pressure must be applied by a graduated 
compress composed of superposed layers of 
sterile gauze or lint, the layer next the wound 
being small and the rest becoming gradually 
latter till the most superficial attains the size 
of a shilling. I'hc elbow is then flexed and 
the hand fixed up to the opposite shoulder. 

If the bleeding be alarming, apply digital 
pressure to the main artery between the 
wound and the heart. The pressure should, 
if possible, be applied against a bone, which, 

iii8 


in the limbs, lies always alongside. This, 
when properly applied, is always and 
promptly efficacious. 'I'hc thumb, rein- 
forced sometimes by the other thumb super- 
posed, should generally be used as the 
compressing force. This prcs.ses the artery 
against the bone, only sufficient force being 
employed to stop the bleeding, and avoiding any 
pressure that causes pain. Pain will be 
absent if the thumb prc.sses only the artery, 
to the exclusion of the surroutiding structures 
(nerves, veins, etc.). 

Digital pressure is limited in its scope by 
its fatiguing nature (ten to fifteen minutes is 
the longest stance possible for one person). 
It is, moreover, not available for all parts 
of the body, its applicability being limfted to 
the neck, the scalp, the face, the jaw and 
the limbs. 

When digital pressure has been maintained 
for .som*e time, it can be replaced by a 
tourniquet. 

The following arteries are amenable to 
digital pressure ; — 

The Arteries of the Head and Neck, since 
in scalp wounds the bones of the skull supply 
a firm resisting surface for digital 
^ssure compression. The intcrcommuni- 
cations of the arteries of the scalp 
are so extensive that pressure on the main 



Use four finiten to press the attera 
against the humerus, the patienn 
arm being raised. 
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TOE COMMON I'TiMOkAL ARTERY 


The thigh must be rotated outwards and the two thumbs^ superposed, 
applied to the middle of the groin. 


FIRST AID 

trunks (occipital, temporal) 
is not al^ys efficacious in 
arresting bleeding. Some- 
times, however, this com- 
pression of the main artery 
suffices. • 

The Occipital Artery may 
be compressed half an inch 
behind the base of the pro- 
minence (mastoid process) 
behind the car, or two fingers 
breadth behind the middle 
of the back of tlie ear. 

Pres.s directly backwards. 

The 'J'cmporal Artety may 
be easily compressed against 
the 7yg8ma as it passes over 
it just in front of the ear- 
orifice. 

'J'hc Arteries of the Face, 
like the vessels of the .scalp, intercoinnnftiicate 
so freely that direct pressure over the bleed- 
ing point is often preferable to the com- 
pression of the main arteiy (facial artery). 
In wounds about the month, however, exert 
prcs.sure over the Facial Artery which passes 
over the lower jaw one inch in front of its 



BLEEDING IN THE FOREARM AND 
WRIST 

Above^The pressure point for the brachial artery, 
needed frequently in first-aid work Beiotif — The 
• radial and ulnar arteries. 


angle. Compress it against the jaw. It 
may be necessary to compress both facial 
arteries siinultaneously. 

The Coronary Arteries, branches of the 
facial, supplied to the upper and lower lips, 
run around the mouth beneatii the mueou.s 
membrane one-third of an ineli from the 
bordiT of the lips. I’lie.y arc often involved 
in wounds of the Ups, and are easily corn- 
|)re.ssed by a finger in the mouth opposed 
to the thumb outside. 

The Common Carotid Artery, running up 
the neck in a line leading from the inner end 
of the c lavicle to a point midway between 
the mastoid process and the angle of the 
lower jaw, should be compre.sscd backwards 
and inu'ards at a spot inches above the 
slemo-rlaviciilar joint. By directing the 
comprcissing force (the tliumb) in tlie above- 
mentioned direction, the artery is pushed 
away from the adjacent internal jugular 
vein and the pncnmogastric (vagus) nerve, 
both of whii h arc enclosed in the .sheath of 
the arteiy. 

The Subclavian Artery is compressible in 
its third portion as it crosses the upper surface 
of the first rib. Use both thumbs superposed, 
and press backwards and downwards at a 
spot behind the middle of the clavicle. Be 
careful not to press further outwards than 
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THE BODY’S PRESSURE POINTS 
To check severe bleeding, pressure sliould be 
applied at the points shown as black dots, the 
point chosen being the one nearest the wound in 
the direction towards the heart. 

tills spot, and press backwards as well as down- 
wards, Have the patient in a sitting position 
with the head turned towards the injured 
artery. The shoulder must be depressed, 
especially in stout people, and the clothing 
loosened. 

The Axillary Artery is compressed by 
raising the arm and pressing outwards and 
backwards against the humerus at the junc- 
tion of the outer with the middle third of the 
arm{^t, using the four fingers and keeping 
the thumb outside the limb. 


HEALTH LIBRARY 

The Brachial Artery requires compression 
more frequently than all the rpst put to- 
gether, this being due to the numerous acci- 
dents happening to tlie upper limb. It i*uns 
just under the skin, and is easily compressed. 
Press with the four'Tingers (the pulps) as in 
the case of the axillary artery along the inner 
border of the biceps muscle in the middle 
of the extended arm, the pressure being out- 
wards and backwards against the humerus. 

The Radial and Ulnar Arteries are com- 
jircssiblc above the wrist (outer and inner 
borders) one in»:h above it on each side, the 
pressure (by each thumb) being directly 
backwards. ^ 

The Femoral Artery.- -The thigh being 
abducted and rotated outwards, a liilc drawn 
from a point midway between the symphysis 
pubis and the anterior superior iliac spine 
to the most prominent part of the internal 
condyie of the femur will, in the upper two- 
thirds of its course indicate the position of 
the artery. To compress it, apjily the twi> 
superposed thumbs at the middle of the groin 
midway between the anterior superior iliac- 
spine and the symphysis pubis (sec diagritm), 
and press directly downwards at right angles 
to the surface. Lower down the thigh, wdicrc 
it becomes the Superficial Femoral Artery, 
pressure directed outwards and backwards 
at a point Pjur fingers’ breadth below tlic 
groin-fold will control the bleeding, the 
knee being flexed and the thigh rotated 
outwards. 

The Popliteal Artery, the continuation of 
the superficial femoral artciy, runs along the < 
middle of the popliteal space behind the 
knee-joint. Digital compression is here 
unsuccessful ; flexion of the knee-joint is 
quite satisfactory. Place a firm pad, as large 
as a tennis ball, in the hollow of the knee 
and tie the leg to the thigh so as to procure 
acute flexion of the joint. 

The Posterior Tibial Artery, one, of the 
branches into which the popliteal artery 
divides, can be compressed at a ’point a 
thumb’s breadth from the internal malleolus, 
i.e. a little internal to the middle of the 
hollow between the heel and the inner 
ankle. • 
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The Anterior Tibial Artcr>-, the other 
branch of the popliteal artery, is best coin- 
pressed in fiSint of the ankle midway between 
the two malleoli. Press backwards. 


The Dorsalis Pedis Arteiy, the eontinna* 
tion of the anterior tibial, irnns in a line from 
the front of the ankle (midpi'int) to the 
first intcro-sseous space. CJornpression direct ly 
backwards along the line will control 
haemorrhage. 

Wc have already allnded to Foroibi.f. 
Fi.exion as a control itir bleeding in con- 
nection with the pojditeal artciy. 'I'his can 
be employed also with advantage at the 
bend of the elbow. 

The term tonrniqtiet is applied “ to any 
means w'hich pressure can be put 

_ . upon a vessel and mechanicallv 

TournKpKts. Three kind, 

may be used, vi/., Impiwised, Screw, and 
Elastic Tourniquets. * 

The Improvised Tourniqiiet is an im* 
proveinent of the old melliod of arresting 
Iiaenioriliagc by tying a bandage between 



AN IMI^OVISED TOURNIQUET— II. 


'A ruler inserted in a knotted handkerchief and 
twisted to increase the pressure of the stone on the 
• pressure point. 



AN IMPROVISED TOURNIQUET— 1. 

A stone rolled in a handkerchief and applied over 
the clothing as an emergency measure. 


the wound and the heart so as to impede 
the eirc ulaliou. 'The iiironvc'nienec of that 
proceeding is I lie .stop()age c>r fK)t only the 
rin iilalioii flirough llie arlery, but also that 
tJirougJi the veins, which Jalter is to he 
avoided, if possible. 'I'his is accoinplisliecl 
by the iin|)io\'Jsed U)UMnt[uet ar garroi, in 
which a |>acl made of* a pebble*, ]>ie(:c of 
wootl or cork, previously wrapped up in a 
haiKlkerchief, is a|)plied o\<‘r the artery by 
a triangular barKiag<' or cravat. 'I’his cravat 
is loosely knotted around the limb, the knot 
being outside, away from tlie aiteiy and 
then tightc'nrd by the inseilion of a slick, 
ruler, or umbrella under the knot and finally 
twisting it round and round, (ircat force 
is thus developed ; I)ut only suflicient pres- 
sure must be exerted to oi cludci the artery 
and slop the bleeding. Clare sliould be taken 
tliat the .skin where the twisting is rlfei'ted be 
not pinclicd. 

It is hardly necessary to remind the 
reader that, in urgent eases, a lournjiiiici 
should be applied over the clothing, no 
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THE SUPERFICIAL FEMORAL ARTERY 
The pressure is applied lower down than fur the 
femoral artery, the Knee being bent and the thigh 
rotated outwards. 

time being wasted in the removal of a 
garment. 

The Screw Tourniquet, the oldest of 
whicii is Petit’s Tourniquet, is still used. To 
apply this type, fasten the strap around the 
limb just tightly enough to prevent the 
instrument (or the small pad of lint under 
the large pad of the tourniquet on the 
artery) from shifting. Before buckling the 
strap, unscrew the tourniquet to its full 
extent. When pressure is made, turn the 
screw rapidly, watching 
that the pad over the 
artery remains stationary. 

Tighten the tourniquet 
only just sufficiently to 
control the haemorrhage. 

The inconvenience of Petit’s 
instrument is that its 
application is painful and 
that, consequently, it can- 
not be endured for long. 

It also stops the venous 
circulation. 

Skey’s Tourniquet is 
free from these incon- 
veniences. It is most 
suitable for the vessels of 
the thigh. 


The Elastic Tourniquet, a good form 
of which is Foulis’ Tourniquet, consists of a 
cylindrical disc of wood, through a hole in. 
the centre of which is passed an elastic tube ; ‘ 
a slot is pro\ddcd in the circumference of the., 
disc. A turn of., a wide roller bandage is 
passed around the limb, the dbc is carefully 
placed over the artery. Now carry the elastic 
tube, previously well stretched, around the 
limb, and, finally, fix its ends in the slot. 

In the application of the above-named 
tourniquets, make the pressure very gradu- 
ally and do not forget to place under the 
pad over the artery another pad of lint or 
gauze. The use of such appliances is not 
without danger, and great care and skill 
must always be exercised. 

INTERNAL OR CONCEALED 
HiEMORRHAGE 

IrjjLernal haemorrhage may follow injuries 
.such as blows, crushes, falls from scaffold- 
ings, stabs, wlilch result in laceration or 
bniising of internal organs. Disease may also 
cause a rupture of a blood-vessel in an organ. 

The blood effused may collect in one of the 
cavities of the body — abdomen, thorax, 
cranium, or it mav find an outlet in one of 
the natural orifices — mouth, urethra, etc., 
or escape through an artificial opening. 
When the blood is being poured into a closed 
cavity, the signs previously enumerated on 



COMPRESSION BY FORCIBLE FLEXION 
A fimi pod, as large as a tennis ball, is placed in the angle of jofaU^ and 
the limb is tied over it to compress the artery end arrest htemorthage.^ ' 



•first aid in emergencies 


page 1 1 1 5 show themselves — ^great and sudden 
pallor of the skin, coldness oI the suilate, 
faintness, rAtlessness, si^rhing, yawning, dis- 
turbances of vision, dilatation ot the pupd, 
and, most sti iking of all, tlic hxmonhagic 
pulse (fiequcncy of be.at.s, (^m|>i<ssihilit> and 
collapse lietween tlie beats). In sue h a ( tisis, 
keep the patient rei umbent with the he,id low, 
cover liim with hot blanki ts and apply hot 
water bottles to the feet, but give no stiinu- 
lants for f<-ar of imieasing the iMnintihage. 

When blood esvapts through a riatuial 
orifice, it may be spat with oi w ilhoul tough, 
or vomited, or it may find an exit thiough 
the nc'se. 

The shuite of blood-spitting may be the 
mucous cnembrane of the mouth (gums, the 
sotktt of an cxtraited tooth). In 
this ease make the patient iinse 
out the mouth with v eiy hot water; 
if the bleeding does not tease, adtl t^i the 
tumblerful of hot w^ater. a tcas[)oonful of 


Blood- 

Spitting. 


powdered alum If tltc blooding ran be soon 
to protced fioin a ttKith-iucket, plug the 
cavity tightly with clean totton wool, leaving 
a sui plus of w ool outside the plugged part and 
close the mouth by means of a bandage until r 
the chin and titd on the tup of the head. 

If the blood pioteids item the lungs 
(harmoptysis) it will be blight red and (lolhy, 
and will be rougfud up in mouthfuls It 
means either lung disease (consumption), 
heart disease or laceration of the lungs born 
• fractuied ribs. The First-Aider must sum- 
mon the dcKtor .withoiif delay, keep the 
, sufferer on hts side with the upper part of the 
body raised, maintain the utmost quietude, 
allow no talking, keep the room cool by 
opening the windows, and give small pieces 
of ice to suck. Loosen the collar, and lay 



ELASTIC TOURNIQUET APPLIED 
The disc is placed over a lint pad on the ertery, 
awl the dastic^ ssdl atictched. Is fixed in the slot 




TWO TYPES OF TOURNIQUET 
Abow Petit’s screw tourniquet. Below: Foulis* 
tourniquet — a slotted wtmden disc iixed to en 
elasUc tube. 

an ice-bag on the chest, a thin layer of flannel 
intervening. If faintness be complained of, 
give no simulants, keep the head low and 
the feet warm. In these cases, reasmre the 
patient, who Ls naturally demoralised by his 
misfortune and frequently very frightened. 
If the blood be vomited (haematemesisi}, the 

rrtmmnn rntisM of this form miiat borne 
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A TREATMENT FOR NOSE-BLEEDING 
In a severe case ice-bags are applied to the nape of the neck and the bridge 
of the nose. The patient should sit with the head back, arms raised, 
mouth open, and collar loosened. 


in mind. These are : (i) Local disease 
(gastric or duodenal ulcer, cancer of the 
Vomiring stontach, or corrosive poisoning); 
of (a) Congestion (cirrhosis of the 
Blood. jjygj. (gin-drinker’s liver) , enlarged 
spleen) . Remember that gastric ulcer is most 
common in young women ; duodenal ulcer in 
middle age and in old people, and cirrhosis in 
middle age and in drunkards.’ In duodenal 
ulcer bleeding by the bowel is more common 
than vomiting. In ulcer of the stomach, the 

blood may be bright-red ; in cirrhosis it is 

dark and often clotted, and in cancer of the 
stomach, ** coffee-ground ” in appearance. 

The First-Aider must in these cases dis- 
play ,a “ masterly inactivity ” while hastening 
the advent of the doctor. Keep the patient 


quiet on his side, give no 
food or alcohol, and no ice 
to suck. An fee-bag may 
be placed on the pit of the 
stomach. 

, The cause of nose- 
bleeding may be injury 
or disease. In 
Nos^ children in good 
health and m 
young adults of a stout 
habit, nosc-blccding is 
frequent without any dis- 
coverable cause. 1 1 should 
not in these young persons 
be interfered with, its 
cessation being usually 
spontaneous. Nose-bleed- 
ing sometimes marks the 
onset of an infectious fever, 
more especially typhoid. 
It is very common in stout 
plethoric adults, inthicken- 
ing of the arteries with a 
high blood-pressure, in 
cirrhosis of the liver, and 
in chronic disease of the 
kidneys. In one form of 
valvular disease of the 
heart largely predominant 
in girls (mitral obstruc- 
tion), it is fairly frequent. 
In children, who are very 
apt to introduce foreign bodies into the 
nostrils, such a body whose introduction has 
been forgotten will sometimes provoke sup- 
puration, which is occasionally complicated 
by nosc-blecding. This cause must never be 
lost sight of in children. 

Keep the patient sitting up with the head 
thrown back, and instruct him to breathe 
through the opened mouth. Make him don 
a bib in order to avoid the soiling of his 
clothes. Forbid blowing of the nose, t^pd 

loosen all constrictive apparel (stays, ^collars, 

belts). In most instances the bleeding will 
then cease. If it persists, keep both arms 
raised above the head and apply an ice-bs^ 
to the nape of the neck and another to the 
bridge of the nose. 
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BURNS, SCALDS AND ELECTRIC SHOCKS 

B urns are caused by dry heat (fire particularly the genitals and the 
or contact with a heated iron), by a (the fork), cover the patient wit 
rail or wire charged with high ten- blankets, apply hot water baj 
sion electricity, by lightning, by a corrosive feet, the arni>pits and over i 
acid (oil of vitriol, etc.), or alkali carefully testing them previously 
(ammonia, caustic soda, quick- cation to your own cheek. Gove 
lime), and finally by the cxi cssive with flannel. Shock is usually vc 
friction of a swiftly revolv ing wheel (brush in (.hildrcn and old people, 
burn). A diffusible stimulant such as a 

Scalds arc the result of the application of ful of sal volatile in half a tumblci 
moist heat (boiling water, hot tar, or oil). water may be given in sips, and h 
The effect of bums and scalds may vary tea or coffee administered, 
from a ,4ight reddening of the skin and the Having done your utmost to cu 


formation of blisters, to a 
charring and destruction 
of the deep tissues (fatty 
ti.ssucs, muscles, etc..). It 
must not be forgotten that, 
in addition to the local 
damage, there is, especially 
when an extensive area is 
involved, profound shock, 
and physical depression. 
In these extensive burns, 
a fatal result is most com- 
monly to be apprehended 
within tlic first twenty-four 
hours after the accident. 
An additional danger in 
these cases is the super- 
vention of ASPHYXIA or of 
poisoning by carbonic 
oxide. The prompt arrival 
of the doctor is highly 
desirable. In the mean- 
time, if symptoms of 
asphyxia be observed, 
aPtificial respiration should 
be resorted to and per- 
soveredin ; send for oxygen 
tojthe nearest pharmacist’s, 

and administer it without 

interrujiting the artificial 
respiration. In the treat- 
ment of SHOOK, mostly I 
to be dreaded in burns 
involving the neck, chest, 
heiSd, abdomen, and 


particularly the genitals and the perineum 
(the fork), cover the patient with warmed 
blankets, apply hot water bags to the 
feet, the arm-pits and over the heart, 
carefully testing them previously by appli- 
cation to your own cheek. Cover the bags 
with flannel. Shock is usually very marked 
in (.hildrcn and old people. 

A diffusible stimulant such as a teaspoon- 
ful of sal volatile in half a tumblerful of cold 
water may be given in sips, and hot sugared 
tea or coffee administered. 

Having done your utmost to combat tlicsc 



A DRESSING FOR A BURN 

Boric or eucalyptus ointment is applied on strips of lint and held in place 
with conon wool and a roller bandage. 
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most urgent complications, carefully remove 
the clothing from a small area at a time, 
using scissors where necessary. Where the 
clothing adheres to the charred flesh, soak 
it off with some warm boiled water in which 
bicarbonate of soda (not washing soda) has 
been dissolved (a dessert-spoonful to tlie 
pint). When the burns have been caused by 
a corrosive acid, bathe the damaged parts 
first with warm boiled water, and then with 
the soda solution. If the ( ause be a corrosive 
alkali, use instead of the soda solution a 
weak solution of vinegar or lemon juice 
(vinegar one part, water two parts). If any 
lime adheres to the part, remove it with 
moistened cotton wool before applying the 
diluted acid (vinegar). 

It is better to leave the opening of the 
blisters (if any) to the doctor, but the sooner 
the burnt parts are protected from the air, 
contaminated as it is with floating gcrm.s, 

the better. Remember that, after the 
shock has been remedied, the greatest 
risk is the inlroduction of getnis into the 
wounds. ' 

The choice of dressings lies between two 
— tlie oily mild antiseptic and the actit’e 
antiseptic. 

ressings. ^ ^ ^ j antiseptic may 

be boric or eucalyptus ointment, and should 
be spread on narrow strips of lint, or, pre- 
ferably, butter-muslin, applied and covered 
with clean absorbent wool and bandaged on 
by means of a roller bandage. 

(a) The best active antiseptic is picric 
acid (i part in too of water). Soak strips of 
boiled sterilised lint in the solution and 
apply ; or picric acid gauze (procurable at 
the pharmacist’s) can, afler moistening with 
warm boiled water, be used in strips, covered 
with a thin layer of absorbent cotton wool 
and a roller bandage. 

If there is choice between the oily and 
the actively antiseptic dressings, preference 
should be given to the latter. After oily 
dressings the parts have to be cleaned before 
applying another dressing, whereas this 
painful process is avoided when picric acid 
is used. The picric acid dresring promotes 
healing, especially in superficial burns ; it 


is also a more efficient antisepUc than the 
oily ointments above mentioned. 

A new method for the treatment of 
extensive bums consists of the application 
of a solution of tannic acid. The danger 
period in the course of a burn commences 
between six and twenty-four hours after the 
injury, owing to the onset of an acute 
blood-poisoning. Excessive heat causes the 
disintegration of the protein of the human 
tissues, and leads to the formation of a 
poison wliich is rapidly absorbed into the 
blood stream. It is this blood-poisoning 
wliich is largely respionsible fur the high 
death-rate in burns. * 

The principle of the new method of 
treatment is to prevent the absorption of the 
poison into the circulation, by inducing 
coagulation of the injured tissue and thus 
rendeyng the poison non-soluble. For this 
piirpo.se a frc'shly prepared watery solution 
of tannic acid (2.5 per cent.) is .sprayed on 
the damaged area (previously cleansed with 
ether), which is then diied through the 
medium of electric light bulbs in a bed-cage. 
Alternate spraying and drying are carried 
out at hourly intervals until the whole of 
the burnt part is covered by a tliin layer of 
coagulated tissue: 

It is claimed tliat the tannic acid method 
of treatment prevents the dangerous blood- 
poisoning in many cases and invariably 
lessens its severity should it develop. Fain 
and discomfort ar^ rapidjiy relieved. The 
coagulum, acting as a splint, ensures the 
best conditions for the healing processes 
wliich progress beneath it, and leads to a 
minimum of scar formation and subsequent 
deformity. 

To EXTINGUISH THE FLAMES if thc clotlliflg 
is on fire, make thc sufferer lie down out 
of a draught ; cause him to roll over aifd 
over while you take off your own coat, or 
procure a rug, blanket, or tablecloth. 'Stand 
on one side of the patient near thp head, 
fix with your foot a comer of the rug or 
blanket and let it fall from the head to the 
toes of the patient so as to drive the 
flames away from the face as you smother 
tliem. 
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Electric shocks may be caused by a 
stroke of lightning, or a current produced 
artificially (telegraph, telephone, 
electric rails, etc.)* The disturb- 
ance occasioneij by telegraph and 
telephone wires, conducting as they do only 
low tension currents, will probably be 
limited to slight shock. Contact with wires 
conducting high tension currents, and more 
especially the alternating current, render 
electric lighting and motor wires especially 
dangerous. 

A current of roo volts is dangerous ; the 
limit of tolerance for an average adult man 
is 300 tolls. A dynamo may generate a 
current ^f 10,000 volts. The current for 
feeding arc lamps is generally 2400 \’olts, 
and that for domestic lighting has a v’oltagc 
of 250. Contact with li\'c wires, i.e. wires 
giving passage to a current, is very dangerous 
when the insulating material is accidentally 
worn away. 

A person touching such a naked live wire 
conducting a current of high voltage would 
be unable to let go, and would be convulsed ; 
he may be unconscious or in a condition of 
suspended animation. He may even be 
dead. The jiart of the body making contact, 
with the adjacent clothing, may be burnt 
or charred. 

First send for a doctor, or, rather, doctors, 
for one or more may be from home. If the 
• patient still maintains contact with tire wire, 
that contact must be broken in such a way 
as not to endanger the first-Aider. Switch 
off the current. Avail yourself of the insu- 
lating properties of rubber ; cover your 
hands with rubber gloves or a fold of a 
rubber apron or coat. Wear rubber o\’er- 
shoes and then drag away the patient’s 


body. If this be not feasible, use a dry stick 
to knock away the wire, draw away the 
patient by his clothing, if dry, with 
yourself standing on some poor conductor 
(dry wood, cement) and short circuit 
the current with a bar of metal or wire 
previously grounded, dropping the bar on 
the cable. 

Even if you can detect no breathing, and 
the patient appears to be pulseless, he may 
still be alive. Send for some oxygen, mcan- 
W'hile persevering wnlh artificial respiration. 
There seems to be a consensus of opinion 
in favour of the Schafer (prone position) 
method, as it is of easy accomplishment, it 
requires only one person for itsipcrformance, 
it effects a more thorough interchange of 
gases in the lungs, and, moreover, the tongue 
remains fon^’ard. Besides, the Silvester 
method would often be impracticable, 
owing to the arm muscles being spasmodically 

coniracied. 

When breathing has been restarted, re- 
move the patient into the fresh air, pull his 
trousers and drawers up to his knees, pull 
forward the tongue, and keep it forwards 
by grasping it in a handkerchiif between 
your finger and thumb. Tluui, after elearing 
the mouth and nostrils of mucu.s, change to 
the Silvester method should the spasm of 
the muscles have subsided. Get an assistant 
to rub the limbs towards the heart, and apply 
local heat to the feet and heart-region to 
encourage the circulation. Utilise an occa- 
sional inspiration to apply smelling salts to 
the nostrils, and when consciousness returns, 
give in repeated sips some sal volatile in 
cold water (one tcaspoonful in a tumberful 
of water). Administer oxygen to help the 
artificial respiration. 


WOUNDS 


W OUNDS are breaches of the surface 
of the body with more or less 
^ damage to the tissues beneath the 
skin, and with or without implication of an 
underlying organ. An exception to this 
definition must be made in favour of con- 
tusions, in which external violence causes 
suBcutaneous damage without sexcring the 


skin. Contusions will be di.scusscd before 
coming to the subject of wounds as above 
defined. 

In this injury, the cellular tissue beneath 

the unbroken skin is lacerated, without ncces- 

_ sarily involving muscles, tendons, 

Contusions. , .p. 

nerves, or bones. Ihc signs are 

pain, bruising and discoloration of the skin 
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(ecchymosis) and swelling. The discolora- 
tion is caused by the pouring out (extrava- 
sation) of blood into the loose cellular tissue 
under the skin from the rupture of capillaries 
and small blood-\’cssels. When this blood 
forms a large collection in a cavity in the 
dam.igcd tissue, it is called a hsematoma. 
In this, the blood, at first fluid, clots at the 
circumference, and so forms a hard border 
enclosing the unclottcd portion. This might 
be rnistakcii for an abscess. In a ha:matoma, 
however, apart from the history, the part 
is not hot to the touch and the collection is 
first fluid before solidifying. In an abscess, 
the part is hot to the touch, the solidity has 
l)een gradually replaced by softening, and 
the patient is feverish. In a ha*matoma, the 
blood may become absorbed ; it may 
become organised and remain permanently 
as a solid swelling, or an abscess may form. 
It should not be forgotten that a blow on 
the abdomen may cause, besides a contusion, 
a rupture of an internal organ, such as the 
liver or enlarged spleen. This serious com- 
plication will be evident from the deepening 
shock as already described in the section on 
internal ha-morrhage. The treatment of a 
contusion by the First-Aider awaiting the 
arrival of the doctor is limited to rest of the 
part, and to the attempt to arrest the 
iiamiorrhage under the skin by the applica- 
tit n of an ice-bag or of an evaporating lotion 


(spirits of wine, one ounce, solution of ace- 
tate of ammonia, one ounce, cold water, 
six ounces) . Dip a layer of lint or a hand- 
kerchief in the lotion, and having laid it 
on the part, let it evaporate into the air 
without hindrance*, so as to generate cold. 
If a bruise be seen early, the best treatment 
is pressure by means of a large compress of 
dry cotton wool firmly bandaged, the part 
being, if possible, raised. In a general 
bruising of the body, if the patient be not 
faint, a warm bath is most comforting. 

It is usual to classify wounds into two 
categories : simple and poisoned. Although 
the latter may be inflicted by such a«wcapon 
as a poisoned arrow or spear or a dirty knife, 
the cleanest .simple wound may bej and is 
frequently, converted into the poisoned 
variety by ©ontact with the soil, foul clothing, 
or contaminated (that is, uncleansed) fingers. 
RemtfVnbcr that the skin is always contami- 
nated by germs ; the fingers of the cleanest 
First-Aider should never touch even a foul 
wound before they are sterilised by, first, a 
thorough scrubbing with a clean nail brush 
in hot soap and water ; secondly, an equally 
thorough drying on a clean towel, followed 
by the application of a 2 per cent, solution 
of iodine in rectified (not methylated) spirit. 
Simple wounds are classified into : 

(i) Clean-cut or inersed wounds, caused 
by a knife or some sharp-edged instrument. 

Here the edges are clean- 
cut and the haemorrhage 
is genei'ally abundant. 

(2) Bruised or contused 
wounds. Here we have 
the contusion already 
described plus a severed 
skin, caused by some blunt 
instrument. The bleeding 
is, in this variety, scanty 
or absent. 

(3) Punctured wounds 
(stabs), caused by a 
pointed weapon (dagger, 
hat pin). There may 
be abundant haemorrhage 
and important internal 
organs may be involved. 



[¥^om •* First Aid at Tactories and Workshops,'' Copyright, H.M. Statiofury Office 

. TREATING A SMALL CUT 

Applying tincture of iodine by means of a sterile cotton wool swab on 
the end of a sticky which is thrown away after use. 
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Subsequent septic trouble may be encoun- 
tered from the frequent introduction of 
germs. 

(4) Tom or lacerated wounds, caused by 
bites, contact with machinery in action, 
hooks, etc. Here the edges of the wound arc 
ragged and the bleeding is scanty. In 
wounds caused by projectiles (bullets), the 
punctured and the lacerated varieties arc 
combined ; there may be extensive internal 
injuries of a perforative character. 

THE FIRST-AID TREATMENT OF 
WOUNDS 

The indications arc : — 

1. Tp ARREST THE IlyEMORRIIAGE. — 
This subject has been fully discussed in tlie 
chapter dealing w'ilh lijcmorrhagc. It only 
remains to add that the quick healing 
(cicatrisation) of a wound depends largely 
upon the complete cessation of blecAng. 

2. To STERILISE THE WOUND, AND TO 
KEEP IT STERILISED, - On no account 
should ordinary water drawn from a tap 
be used to wash the wound. Do not use 
boiling water cooled by the addition of 
cold tap water. Obey the directions already 
gi\'cn for the sterilisation of the First-Aider’s 
hands. I’lie solution of iodine is by far the 
best sterilising agent ; where it is not a\ ail- 
able, how'cver, follow the sc.r\ibbing in hot 
soap and water by immersion for a few 
minutes in a j in 2000 solution of c.orrosi\ e 
sublimate or in carbolic lotion (i in 40). 
For the cleansing of the wound, use clean 

absorbent wool dipped in carbolic lotion 
(i in 40) or in the sublimate solution. 
Squeeze the antiseptic solution over the 
wound ; do not scrub its surface. If neither 
the carbolic lotion nor the sidrlimatc solu-' 
tion be at hand, .substitute Condy’s Fluid 
(iwo tcaspoonfuls in a tumblerful of cold, 
previou.sly boiled water) or even whisky 
diluted with an equal quantity of the 
sterilised water. 

Having cleansed the wound and the 
neighbouring skin, cover it with dry sterilised 
gauze, if at hand, or with a pledget of 
absorbent wool moistened with carbolic 
lotion (i in 40). This prevents the access of 
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STERILISING A WOUND 


The antiseptic lotion (i part carbolic to 40 parts 
boiled water) is squeezed over the wound from a 
swab of clean absorbent wool. 

germs till the doctor arrives. Should the 
doctor’s arrival be long delayed, a widely 
gaping wound may hav'c its edges approxi- 
mated as depicted on page 1130, the 
adhesive strapping being applied in strips 
separated by intervals. 

3. To KEEP THE PART AT REST. — Place 
an arm or a leg on a pillow, or sling the arm. 
Keep the patient lying down. 

4. To COMBAT SHOCK.- -This eoiTipli- 
cation has pre.viously been discussed. I'hc 
directions already given will apply to all 
v'aricties of wounds ; a few remarks *must, 
however, be made on some poisoned wounds. 
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STRAPPING FOR A GAPING WOUND 
The method of applymg adhesive strapping 
to close a gaping wound when the doctor’s 
arnval is delayed. 

The slings of insects (wasps, bees, flies, 
mosquitoes, midges, spiders) although very 
p<unful, arc not dangerous, unless 
the stings arc very numerous or 
in a dangerous region (tongue, 
pharynx), where serious swelling may super* 
venc. Such a complication as erysipelas may 
also occur after wasp or bee stings. The 
treatment consists of the application of an 
alkali (strung solution of washing soda, or 
sal volatile), except in the case of wasp 
stings, ibr these insects inject an alkaline 
venom, so that the old piactice of immedi- 
ately rubbing the injured part with onion 
(acid in reaction) is scientifically justified. 
The application of oil of peppermint relieves. 
Bees leave tlieir barbed sting in the wound ; 
this should be extracted with forceps. Wasps 
do not lose their stings. Where collapse 
follows bee or wasp stings, administer sal 
volatile or whisky (both diluted). 

Fo^ snake-bites, apply a ligature between 
the bitten part and the heart. For this 
purpose, use a handkerchief or a narrow-fold 


triangular bandage, and, in the case of the 
limbs, tie the ligature on*the upper arm 
_ . . or the thigh. Give a strong 
dose of whisky. Make a crucial 
inebion, across th; puncture, pack it with 
crystab of permanganate of potassium, or 
wa.sh it out with Gondy’s Fluid slightly 
diluted (i in 2 of water). 

Snake-bites are rare events in thb country, 
the only venomous snake likely to be 
encountered being the adder. If bitten even 
by an adder not much harm b done, the 
poison not being veiy virulent excepting to 
childien or weakly adults. The effects in 
such persons (great prostration, weak pulse, 
clammy perspiration, dilatation of thf pupib, 
delirium ending in coma) arc postponed 
till an hour or so afler the bite. In such a 
crisis, give stimulants freely, and, should 
the breathing be arrested, piaitisc artificial 
respiration. 

In the case of a bile by a rabid dog, tie 
a ligature or apply a tourniquet between the 
wound and the heart (if the bite 
R^ld the tourniquet or 

‘ ligature must be on the thigh ; if 
on the forearm or hand, on the upper arm). 
Get the patient to suck the wound, spitting 
out the blood. Wash the wound with warm 
water to cncouiagc the bleeding, and 
cauterise it svith cotton-wool applied to a 
knitting needle-point and dipped in pure 
carbolic acid. Identify the offending dog, 
have it arrested and shut up for examination ' 
by a veterinary surgeon. The doctor, who 
should always be summoned at once, will 
probably see that, in a suspicious case, the 
Pasteur treatment is utilbed. 

A word must be written on the subject of 
wounds contaminated by garden or field 
soil, stable refuse, and dust or soil of any 
kind. Patients whose wounds are thus con- 
taminated are liable to suffer from lock-jaw 
(tetanus), for the bacillus of tetanus b<almost 
constantly present in such garbage. Agri- 
cultural labourers and negroes who till the 
ground are specially liable to this dbease. 
Horses are also very susceptible to tetanus, 
the bacilli of which are frequently present 
in their dejections (droppings). HAice 
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stablemen are exposed to the disease. A of water that has been boiled and allowed 
lacerated or punctured wound, especially of to cool sufhricntly), and cover with a sterile 
the hand or sole of the foot, is, in these dressing moistened occasionally with the 
persons, dangerous. Thus it is that serious same warm salt solution and (over the 
street accidents, espcci;}lly those due to dressing) a layer of cotton wool. Give nothing 
tramcars and motor vehicles, are prone to by the mouth. Beyond the measures calculated 
bring tetanus in their train. Gunshot wounds to combat shock, notliing should be done 
due to blank cartridges arc sometimes until the doctor’s arrival excepting the main* 
followed by tetanus, wlxich is communicated tenant c of bodily heat and quietness, 
by the wad, made of coarse horsehair felt. With gunshot wounds, i.e. wounds from a 
likely to contain tetanus spores. This is rifle, revolver, or shotgun, in civil life thC 
another reason why wounds should be bulict is generally made of soft 

thoroughly disinfected by First- Aiders, and lead. Pcnetiating through the 

why the responsibility in such contingencies clothing, the missile often carries 

should be promptly transferred to the doctor, with it fragments of cloth, or of an under- 
who, ilk these tetanus-threatened cases, will gaimcnt-all souices of iniection. It has 
doubtless have a protective injection of anti- been remarked how frequently a bullet will 
tetanus serum made. penetrate past aiteries and nerves without 

If these wounds penetrate the abdominal injuring them. For this reason primary 
cavity, an organ contained therein qiay be and serious haemoiihagc is comparatively 
Wounds itivolved, and some of the c ontents rare. 

of the of the c avity may be extruded. Seek tlie wound cjf exit. Swab the entrance 
Abdomen, jj, gencially profound shock, and exit wounds with tine ture of iodine, and 

and sometimes vomiting and pain. Where apply a steiilc dn-ssing, but do not probe 
no oigan is extruded, disinfect the wound, either wound. The spc( ial danger of a wound 
and apply a dry sterile drciffiing. Where a toil made by a blank caitiidge has already been 
of intestine or the stomach is extruded, wash pointc'd out. This same danger ftom an 
the prolapsed structure with warm sterile salt iiifettcd wad is shared by wounds fiom toy 
solution (one teaspoonful* of salt to a pint lustols. 

SPRAINS, DISLOCATIONS AND FRACTTURES 

SPRAINS (2) Sprains with eflusion into joints. Here 

A SPRAIN is an injury of ligaments, the injury has led to an attac k of iiillnmma- 
joint-capsples, mu.se Ics, tendons or tion of the imestmg membrane (synovial 
nerves caused by an abnoimal move- membrane) of the joint, i.e. synovitis. The 
ment of a joint (wrench, twist). It can easily joint, distended by fluid, is vety swollen, 
be seen that the extent of the injuiy may In these cases, suhseciucnt formation of 
range from a slight stretching of a ligament adhesions (fibious bands) aie apt to limit 
with no swelling to a lupturc of ses'cral rnosements and so leave a stilf joint, 
ligaments and of muscles in the neighbour- (3) Sprains with maiked swelling. These 
hood of the implicated joint. Sprains may injuiies are associated with rupture of mus- 
be divided into five categories : — cular fibres and of blood-vessels. There is 

. (i) Sprains with fractures. Since the present gieat swelling of the joint and dis- 
introduction into daily practice of tlie coloration, owing to cflused blcxxi. 

X-ray^ injuries formerly diagnosed as sprains (4^ Sprains with displacement of tendons, 
are now frequently found to be complicated oc< ailing usually about the shoulder, ankle 
by a fracture, this being often the case when oi wrist. 

the wrist or the ankle is concerned. It is (5) Sprains with injury to ncives. The 
fast becoming the practice to have all sprains nerve may be simply biuiscd, or it ihay be 
auljmitted to X-ray examination^ rupiuicd. When only stretched, it will 
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A TYPICAL DISLOCATION 

An X-ray photograph of a dislocation of a joint of 
the little linger, seen from the back. 

inflame and become exquisitely tender. 
Rupture of a nerve is rare, as it will, from 
its natural elasticity, bear a good deal of 
stretching without giving way. The neces- 
sity of seeking signs of nerve-damage in all 
so’crc sprains is essential. Where numbness 

persists for twelve hours the existence of this 
complication is highly probable. 

Place the joint in a po.sition of complete 
rest. This can be best attained by the ap- 
plication of a well-padded splint. 
In the upper extremity, apply the 
8““*- splint to the inside of the limb 
and support the arm in a large arm-sling. 
In the lower limb, apply the, splint to the 
back of the leg and elevate the leg on a 
pillow. Then apply to the injured joint 
hot compresses (as hot as can be borne 
comfortably) or a hot bran poultice. This is 
more sootlting and safer than an ice-bag, 
which may produce sloughing (mortification) 
of the skin. 

Sprains without swelling are best treated 
by immediate massage ; but this is best 
left to the doctor. 
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DISLOCATIONS 

A dislocation is the partial or complete 
separation of one or more of the bony struc- 
tures of a joint from the normal situation. 

The signs are ai\ alteration of the shape 
of the joint, seen by comparing it with its 
fellow ; an alteration in the length of the 
limb ; loss or impairment of movement in 
the joint ; local pain. 

This injury is commonest in men, rare in 
children. It is most frequent in the upper 
limb. Do not forget that a fracture may 
co-exist with a dislocation, and that further 
damage may, in such an eventuality, be 
caused by a rough examination. * 

In treatment, refrain from altempling to 
reduce the dislocation. Place the patient in an 
easy position in bed. Support the dislocated 
joint on a pillow and await the arrival of the 
doctor,^ to whom you may prove useful. 

FRACTURES 

By a fracture is meant a broken bone. 
The causes arc divided into two classes, the 
predisposing and the exciting. 

The predisposing causes include factors of 
age, sex, and abnormal conditions of the 
bones. The unsteadiness of gait (inco- 
ordination) of clnldren between the ages 
of two and four years occasions frequent 
fallsj and heiicc fractures are not uncommon. 

From four to six years of age, bendings of the 
bones (grecnstick fractures) arc frequent. 
Later in life, up to the age of eighteen years, 
injuries in the neighbourhood of joints cause 
separation of the growing ends of the bones 
(epiphyses) . 

Fractures are, as might be expected, most 
common during the active periods of life 
{boyhood and manhood) and in the male 
sex. Up to the age of four or five, they arc 
as frequent in girls as in boys. After tho 
age of forty-five, they arc commoner ip 
women, this being due to their marked 
liability to fractures of the neck of thc^thigh- 
bone (the part within the ca{>sule of the 
hip-joint) and of the lower end of the radius 
(Colics’ fracture). Aged folks, in whom the 
bones are normally more brittle, are liable 
to fractures on this account. * 
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The abnormal conditions of the bones, 
which favour fractures after slight injuries, 
are atrophy (wasting) of bone in old age or 
from disuse, as in a paralysed limb or a stiff 
joint ; general paralysis of the insane and 
locomotor ataxia, sufferers from which 
diseases of the nervous system are very liable 
to broken bones ; an inherited tendency to 
spontaneous fracture ; rickets ; a malignant 
growth (sarcoma and cancer) in a bone. 

The exciting causes of fracture are three, 
viz, : direct \nolcnce ; indirect violence 
(as in fracture of the base of the skull from 
a fall from a height on the feet) ; muscular 
violence (as in a transverse fracture of the 
knee-cap from the sudden contraction of 
the mtlScular mass above the knee in front 
of the thigh). 

fractures are divided into two great 
classes : simple and compound fractures. 

In a siMPLK FKACTURE the bone is Jhroken 
in .such a way that, the skin being intact. 
Varieties there is no communication between 

of the scat of the break and the 
Fracture, outside air. 

In a COMPOUND fracture, such a com- 
munication, direct or indirect, is present, 
owing to a laceration of the skin or mucous 
membrane covering the bone. 

This nomenclature, iii use for many 
centuries, would be improved by the sub- 
stitution for simple and compound of the 
terms subcutaneous (under tiic skin) and 
open (open to the air with its con- 
tained germs). • Accosdingiy these 
more scientific terms shall be adopted 
in this chapter. 

Before the era of antiseptic surgery, 
the open nature of a fracture aggra- 
vated the situation in that it opened 
up the pathway to infective processes 
absent in the subcutaneous variety. 

We have now learnt that this in- 
vidious distinction has lost much of 
its force. A subcutaneous fracture is 
often a>seriou.i matter, while an open 
fracture may be quite an innocuous 
affair in which a better result may 
be obtained than in the fracture 
noj; in communication with the 


EMERGENCIES 

germ-laden outside air. Such is the 
revolution brought about by modem 
methods. 

Certain sub-varieties of fractures are met 
with in practice. These are : — 

(i) Incomplete fractures. The use of 
X-rays has taught us that the incomplete 
variety is commoner than was formerly 
believed. I'hc grcenstick fracture is met with 
in young children, especially in those suffer- 
ing from rickrt.s. Here the fracture involves 
only the convexity of the bone, the break not 
extending to the concave part of the circum- 
ference, which is only bent. Curved bones, 
e.g. the clavicle, are usually affected. Fis- 
sured fractures are also, oflen^ only partial. 
A sub-pcrioslcal fracture is one in which 
the periosteum (the membrane covering the 
external surface of the bone) is intact. Here 
tliere is no displacement of the fragments, 
and, were it not for radiography, the injury 
might not be noticed. 

(a) An impacted fracture is so called when 
one fragment is driven or wedged into the 
other. This occurs in fracture of the neck 
of the thigh bone otitside the joint capsule 
and in Colics’ fracture of the. lower end of 
the radius. 

(3) A comminuted fracture is .so named 
when the bone, is broken or splintered into 
more than tw’O fragments. 

(^) A multiple fracture is an injury m 

which more than one frac ture is present. 



Courtfiy] r* X-ray Atlas/* McKendrick 6* Whittaker 

{E. ^ .S. LtvingsUtm) 

A BADLY DISLOCATED JOINT » 
Both bones of the foreann dislocated backwards. 
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TWO COMMON DISLOCATIONS 

A diagram showing how the elbow and shoulder 

joints may be dislocated — ^the humerus being forced 
out of its socket at either end. 

(5) A complicated fracture is one in which 
important structures such as an internal 
organ, a main artery, or a joint arc involved. 

(6) The separation of an epiphysis (grow- 
ing end of a lione) (Hxurs most frequently in 
the femur, humerus and radius, and is seen 
in young people when violence is directed 
to the ends of the bones. This fracture passes 
through the shaft side of the bone-forming 
cartilage. The older the patient, the more 
likely is it to involve tlie shaft as well as the 
epiphyseal line. If the fragments be not 
placed in exact appasition, the growth in 
length of the bone may be arrested, and a 
short leg or arm may be left. 

“ The first time a student makes a post- 
mortem examination on a recent case of 
fracture, however simple, even if 
Extent of there be to outward seeming only 
a very slight amount of injury, 
he cannot fail to be astonished at the extent 
to which the tissues have really suffered, 
at the amount of bruising and disorganisa- 
tion of the muscles, and at the infiltration of 
all the softer parts with blood. And yet, 
provided that such a fracture be simple, or, if 
compound, that septic forms of inflammation 
are successfully warded off, it is astonishing 
how quickly tissue.s, bruised and hurt as 
these arc, will recover. 

“ In considering, then, the general line of 
conduct in cases of fracture, the student 


should think of the condition of the limb 
inside the skin, and appreciate the fact that 
it is probably much worse tlian appears on 
the surface ; and, further, he should recol- 
lect that between the time of the occurrence 
of the fracture and its being set, careless or 
improper handling may do much mischief, 
so that it not infrequently happens that 
by movements on the part of the patient or 
of his friends, a simple fracture is converted 
into a compound one ; or, though much 
more rarely, an important vessel or nerve is 
seriously injured.” * 

The broken ends of a bone are soldered 
together by a process identical with that 
which unites the edge% of a 

Fractures the difference being that 

the scar tissue formed in a case of 
fracture is further modified by the develop- 
ment of bony tissue. In a fraiture, the 
muscles and neighbouring tissues are lacer- 
ated, and a clot of blood occupies the crevices 
of the damaged part. After the fracture is 
“ set,” repair commences by the invasion of 
the blood-clot by white blood-corpuscles 
which eat up the clot. The periosteum 
* I’yc’s Surgical Handicrajt. 



A FRACTURE FREQUENT IN 
YOUTH 

A dttwitig firmn an X-ray photomph 
showing the epiphysis (growing end of a 
bone) btoken Cram its afirft 
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COMMON TYPES OF PRACTURE 

(1) Greenstick fracture — a bending ot the bone occurring in young children. 

(2) Impacted fracture of the femur or thigh bone, one fragment being driven into 
the other, (.s') A depout of bone around the broken ends ot a healed fracture. 

* (4) A conuniDuted or splintered fracture. 


becomes thickened 
and more freely 
supplied witli 
blood, and a 
blood-clot, separa- 
ting that mem- 
brane for a short 
distance from thr* 
broken ends of the 
fragments, is soon 
transformed into 
granulation tissue 
(proud flesh). 

This tissue, with 
that formed in 
surrounding dam- 
aged *’ structures 
and in the bonr, 
shows itself as an 
ovoid ma.ss bindiiij' 
the fragments to- 
gether and known 
as the prosisionai 
callus or solder iir^ . 

The next stage is 
the deposit in this 
callus of bony 
centres wliich de- 
velop first into 
soft spongy bon * 
and finally into 
firm bone. The 
marrow in eac h 
fragment becomes 
transformed intp 
granulation tissue 
and then into bone, which is called 
the internal callus. Tire same granulation 
tissue forms between the broken surfaces 
of the fragments. This unites with that 
fSrmcd in the marrow, and both become 
ossified together to form the permanent or 
definitive callus. As this becomes denser and 
stronger, the provisional callus diminishes 
and nfay entirely disappear together with that 
filling the medullary (marrow) canal. The 
bone may be so thoroughly restored to its 
primitive condition that no signs ©fits having 
been fractured may remain. This depends 
ujipn its accurate “setting” and upon 


subsequent rest having been maintained. 
In the absence of these conditions, the pro- 
visional callus }>ersists and can be felt as a 
hard mass through the skin. If the ends arc 
not in contact owing to the interposition of 
muscle, a ncni-united fracture results and a 
false joint may form. 

The soft tissues annincl — muscles, tendons, 
etc.— undergo repair as in any other wound, 
but they may remain matted together so 
that their functions aic greatly impaired. 
Veins and nerves may also be compressed 
in the scar-tissue developed. In the upper 
limb, the fracture is consolidated as a rule 
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in a month or five weeks ; in the lower limb, section, see p. i io6 ; it is, however, recom- 
free walking may be impossible before eight mended that an improvised splint be applied 
weeks have elapsed. over the clothing, if possible. 

First listen to the history of the accident. Before moving the patient, tlie injured 
The sufferer oAcn tells you that lie fell or limb must be fixed in as good a position as 
heard the bone snap, this being the circumstances «allow. For this purpose, 
Friremre coincident with a sharp pain and the First-Aider must improvi.se splints out 
inability to move the limb. On of any suitable material that may be at 
comparing the injured with the uninjured hand. 

limb— this comparison should never be These can be fashioned out of walking- 
omitted — the following will be noticed : — sticks, umbrellas, broom handles, packing 

(i) Signs of a local injury (swelling, pain, boxes, laths, newspapers folded 

bruising). ' into multiple layers, cardboard, 

(а) Abnormal mobility in the line of the pieces of tin or cigar-box covers. Splints 

bone. (Where there is impaction, this sign must possess sufficient rigidity to immobilise 
is absent.) This should never be sought by the fractured bone, must be long enough to 
a First-Aider. fix the joints below and above the ffecturc, 

(3) Absence of power, more or less com- wider than the limb, and must be padded 

plete. with tow, cotton-wool, or flannel. I'he 

(4) Shortening of the limb from over- padding should be thick and should extend 

lapping of the fragments. well oj^^er the edges of the splint. Measurc- 

(5) Crepitus, or a grating sensation felt ments (length, breadth) should be taken on 

when the broken ends arc moved against the sound limb, and can, with advantage, 
each other. This sign should not be sought be cut out in paper as a guide to their 
for by the First-Aider ; only in rare instances fabrication out of the material chosen. Two 
docs the doctor endeavour to elicit it. or more splints arc better than one. They 
Crepitus is absent when the ends arc widely should be firmly applied ; but they should, 
separated, and in impaction. on no account, interfere with the circulation 

(б) Change in the .shape of the limb, or cause pain. They can be fixed on liy 
There may be angular deformity, or. In the bandages (roller, triangular), strips of cloth- 
case of a fractured femur, the foot may be ing, neckties, braces, garters, shoe-strings or 
turned outwards. In flat bones (skull) there napkins. 

may be depression or elevation. For the application of splints, the First- 

In his investigations, the First-Aider must Aider will require the help of at least two 
be careful not to aggravate the situation by other persons. One; of these fixes the upper 
rough handling. A subcutaneous fracture part of the limb (counter extension), while 
may, especially in bones lying superficially, the other exercises gentle and steady — ^not 
such as the tibia or the clavicle, be converted jerky — traction on the lower part of the limb 
into an open fracture, or into a complicated below the fracture. In this way, the shorten- 
fracturc. As soon as the First-Aider has ing is corrected. The First-Aider then 
satisfied himself that a fracture exists, he applies the prcviou.sly padded splint or 
should desist from further examination of splints, one on each side of the limb, and 
the limb until he is prepared to render while steady traction is maintained by hi§ 
First Aid. assistants, .he fixes the splints by securing 

Examine the patient on the spot where the them first above and then below the fracture 
accident happened. In a case of open frac- with narrow-fold triangular bandages, or 
turc, arrest the haemorrhage, if it exists, and writh straps or tapes, tying the reef-knots over 
then disinfect the wound and apply a sterile the splints, not over the bone, 
dressing. Directions for the removal of the The removal of the patient should not be 
clothing have been given in an earlier undertaken until the splint; are appliq^, 
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TWO FIRST-AID DEMONSTRATIONS import •ndCf^nai 


AboW'^A women’s ambulance team treating a roadside casualty.” Belotu — ^The Gorton teani» winners 
of the Ambulance Qu^cnge Shield, demonstrating on a man supposed to have fallen througli a ^ass ^roof. 
man has been treated for a severed artery m the neck, tractured nbs on the left side, and compound 

* fro/*r,in» nf rh^ rtcrhr Imt hnn^. 
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THI? WEAK SPOTS OF THE SKULL 
A view of the base of the skull from above, showing 
the fosstT or depressions in the bones which are 
very liable to injury. 

particularly in fractures of the lower limb. 

In the transport from the ground to the 
vehicle, or, preferably, the stretcher, one 
person should be in charge of the splinted 
lower limb, which he should support with 
both hands until the patient is safely de- 
posited in the vehicle. The splinted upper 
limb will, of course, be in a sling while he 
walks to the vehicle. Those suffering from 
a fractured spine or pelvis should be most 
carefully carried in the recumbent position but 
they are best left in silu till the doctor arrives. 

Do not forget that a fracture may be 
accompanied by more or less shock. In this 
case, maintain the bodily heat and treat as 
directed previously. 

SPECIAL FRACTURES 
These are divided into -fractures of the 
skull and face ; fractures of the trunk ; 
fractures of the upper extremity ; and 
fractures of the lower extremity. 

Fissured fracture of the vault of the 
SKULL is due to violence (blows or falls on 
the head) and is generally an open 
fracture. When the fracture is 
laibcutancous (simple), there may 
be some bruising without any other sign. 
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When the fracture is an open one, the 
line of fracture may be visible as a red 
streak, or may be felt as an irregular 
ridge. • If uncomplicated, no bad results 
will ensue. There may, however, be 
some concussion of the brain, with loss of 
consciousness. 

Send immediately for the doctor and keep 
the patient lying down with his head raised. 
Should there be a scalp wound, arrest the 
haemorrhage and proceed to dress the wound 
as directed in the chapter on wounds. 
Maintain the bodily heat, but administer no 
alcohol. If there be insensibility, give nothing 
by the mouth. If the patient has to be 
removed, place him on a stretcher with his 
head and shoulders slightly raised by pillows. 
Arrived at his destination, bed, a hot-water 
bag to the feet, and quietness constitute the 
First Aid treatment. 

Fr/jCTURE of the base of the SKU1.L is 
almost always fissured, being only occasion- 
ally depressed or punctured. It is always 
due to violence, either applied to the top of 
the head, or, directly or indirectly, to the 
base. The mischief may be done by the 
thrust of a stick or umbrella through the 
upper wall of the orbit or up the nose ; a 



BANDAGING A FRACTURED 
JAW 

The centre of a narrow-fold tria ng ula r 
bandage is placed beneath the chin, 
one end is brought over the head and 
looped through the other end, which 
is then taken bade over the chin and 
round the neck to tie at the aide. 
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ConrUsv] 


blow on the chin, 
as in a prize-fight, 
may drive the con- 
dyle of the lower 
jaw through the 
glenoid cavity of 
the temporal bone 
into the middle 
fossa of the skull ; 
or agunshotwound 
in the mouth may 
be the exciting 
cause. Then again 
fractures of the 
posterior fpssa may 
arise from a fall 
on the top of the 
head, or from a 
fall from a height 
on the heels or 
buttocks. Here 
the shock of the vertebral column against 
the occipital condyles causes the fracture. 

The majority of these fractures are open, 
the exceptions being fractures of the posterior 
fossa. Fracture.s of the base, although very 
serious, arc not necessarily fatal, antisepsis 
having greatly improved the outlook. The 
principal dangers arc : (i) .damage to the 
base of the brain, including the pons van>iu 
and the medulla oblongata (bulb) ; (a) 

haemorrhage, from the venous sinuses or 
from the arteries of the brain or its coverings ; 
(3) infective meningitis, due to the laying 
open of the duraf malef, which always 
darkens the outlook. 

The signs arc: (i) Concussion of the 
brain and prolonged unconsciousness. This 
is not invariably present. 

(!|) Haemorrhage. In fracture of the 
anterior fossa, the bleeding will be from the 
nosp, although some of the blood may be 
swallowed and then vomited. More com- 
monly tUe blood finds its way to the lower 
eyelid and the conjunctiva. In fracture of 
the middle fossa, the blood may enter the 
nose or the mouth, but more frequently it 
escapes from the cars. If the bleeding from 
the ear be profuse, it points strongly to 
fracture of the middle fossa as the cause. 


[** X-ruy Altus," McKendruk WktUukfr [E. &■ S. / 

A FRACTURE OF THE SKUl.L 

A depressed fracture of the vault of the skull as seen under the X-rays. 

In fracture of the posterior fossa, the ha'inor- 
rhage is gencially subculancous around the 
mastoid process and spreading down the 
back of the neck. 

(3) Discharge of cercbro-spinal Ihiid I'rom 
one or both cars, and otcasionally from the 
nose. The fluid, at first blood-stained, later 
becomes clear and wateiy. It often flows 
abundantly, .soaking the pillow. 

(4) Injury to the nerves of the face and 
organ of hearing, causing facial paralysis 
and some deafness. I'lhs sign is only an 
occasional one. 

The outlook has been greatly brightened 
through the application of antiseptics to the 
ear-passage. Should cerebral complications 
be absent, the bones unite rapidly, and a good 
result is obtained. Troubles may arise 
later from injury of nerves or vessels by the 
original accident or by their inclusion in the 
new bone formed. 

Treatment is identical with that recom- 
mended for fractures of the vault of the skull. 

Of the fractures of the bones of the face 
only tivo — that of the nasal bones and that 
of the lower jaw — come within the purview 
of the First-Aider. 

Fracture of the Nasal Bonks is* the 
result of direct violence (a blow from the 
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fist, a cricket-ball, or a stick, etc.). The 
fracture is generally transwrsc and close to 
the free margins of the bones ; when 
situated at the root of the nose, and the 
result of great violence, it may be compli- 
cated by a fracture of the base of the skull. 
'I'hcre is, as a rule, muc:h bruising of the skin 
and considerable deformity (depression or 
lateral displacement). Profuse nose-bleeding 
is often present, and head symptoms (un- 
consciousne-ss) aic sometimes seen. 

Keep up the patient’s head and apply 
cold (iec-c:old water, etc.), to the nose. If 
medical advice be unprocurable, replace 
the fragments of the broken bones with a 
clean pair of forceps introduced gently into 
the nostrils and then plug each nostril with 
a strip of sterile gauze squeezed out of 
carbolic oil (i in to of olive oil). Owing to 
the free supply of blood to this region, these 
fractures unite rapidly, and thus any defor- 
mity left uncorrected is perpetuated. For 
this reason, early professional intervention 
is desirable. 

Fracture of the Lower Jaw is gener- 
ally caused by direct violence .such as a fall 
or a blow on the chin. The fracture is 
almost always of the open variety owing to 
the laceration of the gums. The seat of the 
fracture is most commonly a short distance 
from the middle line in front, the line of 
fracture being >'crtical. 

The signs arc : bleeding of the gums ; 
inability to move the jaw freely ; irregularity 
of the line of the teeth, some of which may 
be loose ; obvious crepitus (grating) when 
the jaw is gently moved on each side of the 
fracture. 

After replacing with the hand the frag- 
ments into their natural position, by gently 
pu.shing up the anterior fragment, apply a 


narrow-fold triangular bandage with the 
centre beneath the chin, carry one end over 
the head, cross it over the other end at the 
angle of the jaw, carry the long end across 
the chin and around the back of the neck 
till it meets the sliort end again. Knot them 
together as in the drawing on page 1138. 
The doctor will probably seek the co-opera- 
tion of a skilled dentist for the definite 
splinting of the jaw, and will see to the 
thorough disinfection of the mouth~an 
important item of treatment. 

Fracture of the Spine may be the result 
of direct or indirect violence. When due to 

The Spine violence— a blow with a 

and heavy stone, a fall on a^railing — 
Trunk. posterior parts of the vertebrae 
are most likely to be involved. When due to 
indirect violence, the fractures arc generally 
in the lower cervical or upper dorsal regions. 
The indirect violence may be forcible bend- 
ing of the spine as in a fall downwards 
with the head doubled up, or in taking a 
“ header ” in shallow water. 

The signs show in most cases paralysis 
and loss of feeling in the parts of the body 
below the seat of the fracture. The higher 
the fracture the more extcn.sive is the 
paralysis. Thus, if the fracture be just 
below the neck, fhc four limbs are powerless 
and without feeling ; if in the middle of the 
back, the legs arc helpless and void of sen- 
sation. In fractures high up in which the 
spinal cord is greatly damaged, the danger 
to life lies in th'e possible paralysis of the 
respiratory muscles (the diaphragm ex- 
cepted) leading to a form of pneumonia 
called static pneumonia. Complete sever- 
ance of the spinal cord above the fourth 
cervical vertebra is immediately fatal o*./ing 
to the cutting off of the nerve supplying the 
diaphragm. About 70 ^per 
cent, of cases of fraetpred 
spine end fatally. 

On no account should the 
Fifst-Aider attempt ‘ to elidt 
crepitus or handle the patient 
with anything but the greatest 
care and gentleness. ■ l>o not 
forget that the dangi^ lies 



' MOVING A CASE OF FRACTURED PELVIS 
The patient is attached to a afautter by triangular bandages — ^broad- 
folded across pelvis and chest, narrow-folded across legs and ankles. 
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A FRACTURED CI^VICLE 
Showing the most frequent seat of fracture and 
the muscles affected. 


not SO much in the fracture itself as in 
the injury to the spinal cord ; any brusque 
movement Ls likely to add to existing damage 
of this important structure. Therefore do 
not attempt to remove tlic sufferer before 
the doctor arrives. In the meanwhile, 

•treat any symptom of shock by warm 
coverings, hot-water bags to the feet, 
and warm non-alcoholic beverages 
(bcef-tca, coffee or tea). If, unfortun- 
ately, “ force majeurc ” compels the 
removal of the patient before the 
doctor’s advent, slide or shift the 
patient on to a rigid litter — not a 
canvas stretcher — keeping him on his 
ba«k. From the litter lift him most 
carejjdly on to a firm bed (a fracture 
bed) ; and keep him lying flat with 
his headland .shoulders low. 

Remember that the application of 
hot-water bags unless shielded by a 
flannel^ cover to a paralysed and 
insensible limb is liable to lead to 
a sciSous bum unknown to the patient. 
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Fracture of the Ribs is caused either 
by direct or indirect violence. By direct 
violence, as in blows, the ends of the frag- 
ments are driven inwards, wounding most 
probably (he pleura (the fibr»)-serous cover- 
ing of the lung), lungs, liver, or diaphragm. 

By indirect violence such as a crush in 
a crowd (he ends of (he ribs arc brought 
nearer (o each o(h<“r, and the natural ela.s- 
ticity of the bi»ne being too se.vcrely trieil, 
it breaks generally near the angle (the most 
con\e.x part), the bniken ends pointing 
away from the inlcrnal organs. Hence, 
although the organs may be bruised, they 
are less licqueiuly wounded by the ends of 

the fragments than in those cases resulting 
from direct violem c. 

Generally nu)re. thatt one rib is fractured, 
but the deformity is marked only in those 
instances due to direi-t violence where several 
ribs arc “ staved in.” 'flic ribs most fre- 
quently broken are those included between 
the fifth ami the eighth (inclusive), these 
being (he jiiost prominent and the most 
fixed at cadi extremity. The lower ribs 
arc less liable to injury owing to their greater 
mobility; the first and sciamd ribs are pro- 
tected by the clavi< le. Klderly women and 
mental patients (general paralytics especi- 
ally) are \ery frequently sufferers from 
broken ribs. 



HOLDING THE BROKEN BONE IN PLACE* 
Syme’s mcttwid of treating a fractured clavicle with 
three triangular bandages. 
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I'hc humeniSj or bone of the upper arm, 
set with Venetian blind laths. 


'I’lic sign8 arc ; a icasation by ihc puiicni 
of a snap, a sharp local pain, a catch in the 
breath, aggravated by a deep breath or 
cough, and crepitus felt by the palm of the 
hand when a deep breath is taken. If the 
lung be wounded, there will be spitting of 
blood. As a rule, the diagnosis is easy, but 
when a stout person has only one rib frac- 
tured, it is more diflicult. When the lung 
is lacerated, this being more common when 
direct violence has caused the injury, the 
patient, when the laceration is extensive, 
sulfers from pain in the side, difliculty of 
breathing and blood-spitting. Blood is 
liable to collect in the pleural cavity, this 
constituting harmothorax and air from the 
air-cells of the lung is apt to collect in the 
same cavity (pneumothorax). This latter 
condition leads to collapse of the lung and 
great distress in breathing, Should the liver 
be injured, signs of internal hsemorrhage will 
be ^vident. 

If a wide flannel bandage (four inches 
wide) be procurable, apply it firmly after 
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expiration. Support the arm of the affected 
side in a large arm-sling. When there is 
blood-spitting, avoid all compression of the 
chest by a bandage, bind the arm to the 
side and keep the patient in bed with a 
sandbag between the shoulders. When the 
lower ribs are broken, avoid tight bandaging 
which might irritate the diaphragm and 
provoke hiccough. 

Owing to the ccasele.ss movements of the 
ribs in breathing, the fractures, although 
uniting readily, arc surrounded by a large 
amount of new bone which is likely to be 
permanent. For the removal of the patient, 
use a stretcher and deposit him Hn bed to 
await the doctor’s visit. . 

Fracture of the sternum (breast bone) 
is almost always due to direct violence. An 
occiisional cause is forcible flexion »)f the 
trunk ; the sternal injury is generally in 
this case complicated by fracture of the 
spine. 

The line of fracture is generally transverse 
and its site is usually opposite the upper 
lx»rder of the second rib, or a little lower. 
There may be no displacement ; when the 
upper fragment is displaced it is backwards. 
This may result in great difficulty of breath- 
ing. 

Treatment sliould be the application of a 
broad binder ius in fractured ribs. Df> not 



AN IMPROVISED SPLINT 
Two laths, fixed together with a narrow-fold 
triangular bandage, useful during transpoff 
for a fracture near the elbow-joint. 
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forget the possibility of a fractured spine ; 
if this be suspected, keep the patient at rest 
until the doctor arrives. 

Fracture of the Pelvis is the rcstilt of 
direct violence such as a “ biifler ” or cart 
accident, a fall from scaffolding, etc. It is 
a very serious condition if the fracture 
involve the true pelvis, that is, its lower part. 
Its chief dangers are the imjjlication of the 
bladder, urethra, or rectum. Tiic portion 
of the urethra in the perineum, i.e. the mem- 
branous portion, may be torn ; the bladder 
may be ruptured or the rectum may be 
punctured (usually by the jagged end 
of the* fractured coccyx (tail-bone). A 
fracture of the upper portions of the pelvis 
(the false pelvis) is unattended by these 
risks. 

The signs show pain in the pelvic region, 
especially on moving legs or on coughing. 
The patient is unable to stand, and fluTC is 
loeal tenderness. If the urethra be wounded, 
blood is passed ; if the bladiler be involved, 
the patient urgently desires to micturate, 
but is unable to do so. There is almost al- 
ways profound shuck. 

Send an urgent message fi>r the doctor, 
with particulars of the emergency. If blood 
be passed, urge the patient to refrain from 
attempting to entpty his bladder. Tre.'i any 
shock that may be present. Apply firmly 
around the hips a broad flannel binder, or 
a couple of broad-folded triangular bandages 
and tie the knees together. The application 
of two long padded splints reaching from 
each armpit to beyond the feet, fixetl here 
and there with narrow-fold triangular ban- 
dages will confer additional security. Should 
removal be absolutely nerc.ssary, place the 
patient on a shutter a little wider than his 
body and attach him to it by triangular 
bandages, one, folded broad, across the 
Pjdvis, and one across the chest, the rest, 
narrow-folded, across the thighs, legs and 
ankles, so as to prevent wobbling. Under- 
neath the body, a thick blanket should be 
spread, with a pillow beneath the head. 
In the application of the narrow-fold 
bandage securing the ankles, use a figure of 
ei^ht. 
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SETTING A BROKEN ARM— II. 

The impmvised (L-shaped) splint in position. 
The arm should be supported in a large sling. 


Fracture of tiif, Oi.avr'.lk. Bones in 

early life are developed Irom eartilage, e.g. 

the long bones, including Ihc 
Ihe Upper oJavicle: and from rncinbraiir, 

,I,e (1„. „r Ihc skull. I hc 

clavicle enjoys llie disfiin lion of being, of all 
bones, the earliest to be ossified, i e, c.on\ «'.rted 
from cartilage into bone. It has the fui lhrr 
invidious distinction of being the most 
frequently fractured of all the bones of the 
body, the radius running it close. This 
frequency is accounted for by its exposed 
situation, and by its funriir)n as a buttress in 
keeping out the joint of the shoulder, the 
result being that f•vcry shock to the arm i.s 
r.ommunirated thnnigh the clavicle to the 
trunk. Hence, although direct violence is 
sometimes the cause of the l)rcak, in the 
majority of cases, indirect violence (force 
applied to the shoulder or the hand, as in a 
fall from a horse) is rcspon.sible for it. It is 
commoner in men than in women ; in 
children it is often of the grecnstick Variety 
of incomplete fractures. The commonest 
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scat of the fracUire is at the centre of the 
bone or somewhat external to this point, 
the line of fracture running somewhat 
t)bliqucly from before backwards, down- 
wards and inwards. 

The signs show the .supporting of the 
elbow with the other hand with the head 
bent over to the injured sitle in order to 
relax the ntu.srles of the neck. The arm is 
more or less impotent. The point of the 
shoulder is flattened, lower than on the other 
arm and drawn by its weight tow'ard.s the 
middle line. The inner fragment can be felt 
projecting against the skin. 'I’his deformity 
is explained by the displacement of the outer 
fragntent downwards, inwards and forwards. 

Complications are rarely met with in the 
ordinary fractmc frf)in intlireet violence. 
In those resulting from direct violence they 
are more frequent. The .subclavian vein or 
the brachial plexus of nerves, the bundle of 
nerves in the armpit dc^stined for the arm, 
may be injured. 



, A SUBSTITUTE FOR A SLING 
A large saflety-pir, fixing the. sleeve to the cost, 
may be used to support a broken arm when a sling 
IS unavailable. 


When women arc the victims of this 
accident, the best treatment is to keep them 
on a firm mattress for three weeks with the 
head low and a sandbag placed between the 
shoulder-blades, the arm being bandaged 
to the side. This ’method reduces the risk 
of deformity to a minimum. For other 
patients, Syme’s thrce-handkerchicf method 
may be put into practice. 

In Syme’s Method, lake two triangular 
bandages folded narrow, placing one verti- 
cally over each shoulder and under the 
armpit. Reef-knot them behind so as to 
make a loose loop, and, having drawn the 
shoulders w'cll back, tic the uj)pcr aud lower 
ends of each loop together behind over a 
large pad placed under llir knots. Now apply 
with the third triangular bandage a broad 
sling for the arm, bringing the hand up over 
the sound clavicle. 

The* period required for union is about a 
month, but it is^ necessary to keep the arm 
quiet in a sling lor anotlicr week or two. 
Very marked callus formation is the rule in 
these fractures. 

Fracture of the Scapui.a is caused 
by direct violence, the signs being power- 
les.snc.ss of the limb and cre))itus on move- 
ment. 

Jn treatment, secure immobility by apply- 
ing a triangular bandage folded broad over 
tlie injured part close to the armpit, knotting 
it firmly and supporting the forearm in a 
broad arm-sling. 

In Fractures 'of tAe Upper Arm 
(Humerus), the scat of the fracture may 
be near to the shoulder-joint, near the 
elbow-joint or in the shaft between these 
joints. The cause may be direct, indirect, 
or muscular violence. » 

In fracture of the shaft the usual signs of 
that injury are present. When the break is 
close to the shoulder-joint, or the elbow, thqrc 
is great swelling and X-ray examination 
will l>c required to elucidate the nature and 
extent of the damage. The Fint Aid 
treatment will be : — 

For fracture close to the shoulder-joint, 
place a thick pad along the inside of the 
upper arm from the elbow to the arm^t. 
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f>Krrr.syl P* X-ray McKrmlnt k fr M hittahrr (E, S. t irtnusionr) 

HOW A BROKEN ARM HEALS 

X-ray pliotographs of a badly fractured forearm taken (/i/i) soon after the 
. accident, and fright) when grafting has taken place. 


Fix the upper arm 
to the chest by means 
of a broad-folded 
triangular bandage. 

The bandage should 
be applied at about 
the middle of the 
upper arm and 
knotted on the other 
side of the chest. 

Support the forearm 
in a narrow arm- 
sling. 

For fracture of the 
shaft, bend the fore- 
arm at a right angle 
and keep it in that 
po.sition. Apply one 
padded splint outside 
the upper arm reach- 
ing from the point of 
the sluiuldcr to a 
point beyond the 
elbow. Apply 
another to the inside 
and read ling from 
the armpit to be- 
yond the elbow. 

Before applying them 
place a .small pad in tlic armpit, cxcrei.se 
extension below and countcr-exten.sion above 
so as to reduce the fracture. Fix tlie splints 
. by means of two narrow-folded triangular 
bandages, one above the seat of (he break 
and then one below. Place the forcanu in 
’a narrow arm-sling. 

If the fracture is near the elbow-joint, 
and if the injury has been incurred indoors, 
place the limb on a pillow and apply to the 
swollen elbow either an ice-bag, cos'crcd 
with flannel, or an evaporating lotion, and 
wait for the doctor. Should the accident 
haye occurred out of doors, fix the injured 
limb for transport. For. this purpose take 
two pieces of thin flat board, one long enough 
to reach from the tip of the shoulder to 
beyond the elbow and tlie other from beyond 
the elbow to the tips of the fingers. Fix them 
fi rml y together with a narrow-folded trian- 
gul^ bandage so as to make a right angle. 


and, iiuving well padded (hem, apply thc(n 
eitlicr to the outside or to the inside of the 
limb by means of a njller bandage. Siij>port. 
the forcann in a large sling. Wlien Immc is 
reached the; splints should 1»«; removed and 
cold applied to the limb, which .should be 
supported comfortably on a ]>iilow. 

I’HACTUKE OK THE KoUEARM (RaIJIUS, 
Ulna, or Bo'ih) is usually caused by <lirect 
siolencc. When the radius alone is broken, 
the break is generally just above the wrist ; 
when tlie ulna alone is broken, the fracture 
is usually near the elbow-joint. VVlicn both 
bones arc bioken, the favourite .seat of tlie 
fractures is the middle and lower thirds of 
the bou«;s. 

Sliould (lu; olct ranon prore.ss (the jXiint 
of the elbow) be broken off, as in falls on 
the bent elbow, great swelling about the 
elbow-joint quickly develops. In othe,r*frac- 
tures the usual signs arc generally to be 
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SETTING A BROKEN ARM— III. 

A fracture of the forearm put up with Venetian 

blind laths. 


detected, the deformity, of course, being 
greater when both bones are broken. 

When a detached olecranon cun be 
detected keep the limb in extension and 
apply an evaporating lotion. For other 
fractures, make two wooden splints long 
enough to reach from the tips of (he finger 
to the elbow, and, having padded them, 
fix them with narrow-fold bandages to the 
flexed forearm and hand, one on the inner 
and one on the outer side. See that the 
flexed forearm has the thumb upwards, i.e. 
the palm of the hand should lie parallel to 
the chest. The narrow-fold bandages fixing 
the splints should be applied one above 
and one below the seat of the fracture, the 
third bandage fixing the splints to the hand. 
A large arm-sling completes the treatment. 

The Fracture of the Wrist (named 
Collfs’ Fracture, after Abraham Colies, a 
Dublin surgeon), is quite common, the usual 
victims being elderly women. The usual 


cause is indirect violence, consequent on a 
fall on the outstretched palm of the hand. 
The line of fracture is one inch or less above 
the wrist, and, being oblique, is nearer the 
wrist-joint in front than behind. The frag- 
ments are commonly impacted (wedged). 

The sign is a characteristic deformity 
which from its outlines has been called the 
dinner-fork deformity. This may persist 
after union of the fragments, and there is 
frequently some stiffness of the fingers and 
hand owing to adhesions in the wrist-joint 
and fixation of the tendons. A skiagram will 
doubtless be taken by the doctor’s orders. 

Apply an inside and an outside splint 
(padded) as for fracture of the forearm and 
supjwrt the forearm in a large arm-sling. 
After these splints have been applied, assure 
yourself of the continued beating of the 
pulse at the wrist. This precaution should 
always be taken when splints arc applied 
to a limb. If no pulse can be Felt, loosen the 
bandages immediately. 

Fractures OF THE Wrist-Bones (Carpus) 
arc a c:ommon accomjjanimcnt of a sprain 
the most usual bone to suffer being tlie 
.scaphoid. 

Fractures of the Hand or Fingers 
(Metacarpus or .Phalanges) arc due to direct 
violence, the third and fourth fingers being 
the most frequent victims. In treatment, 
apply an inside padded splint to the forearm 
and hand, and support the forearm in . 
large arm-sling. 

Fracture of the Tiifoii Bone (Femur) 
may take place at the upper end (the neck),’ 
in the shaft or at the lower end. 
The Lower jijjg latter usually involving the 
knee-joint. It may be due to 
direct or indirect violence. « 

Of the fractures occurring at the upper 
extremity, there arc two varieties, the po- 
callcd intracapsular fracture and the so-called 
extracapsular fracture. The Intraqapsular 
Fracture is most often met with in old people, 
especially women. Its seat is across* the neck 
of the bone, within the capsule. In elderly . 
people, the bone atrophies and the spaces 
of the spongy portion arc enlarged and filled 
with fat, the compact tissue encasing it being 
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thinned. Very trivial violence — a slight 
stumble, a slip on a kerb or tripping upstairs 
— quite often suffices to cau.se the bone to 
snap. The patient then falls. In the 
minority of cases, there is impaction, the 
upper end of the neck being wedged into 
the spongy ti-ssue of the head. 

The lower fragment is drawn upwards by 
muscular action and rotated outwards and 
backwards. There is thus shortening of the 
limb and the foot lies on its outer side 
(eversion). A skiagram will, of course, be 
taken by the doctor’s orders. 

The outcome depends upon the pl>y.sical 
condition of the victim. If she be healthy 
and not bronchitic, recumbency for six or 
eight weeks may bring about bony union. 
If she be aged and feeble, and especially if 
bronchitic, the outlook is darkened, and 
static pneumonia and bed sores may soon 
determine a fatal result. In such cases, 
bony union cannot be expected, a liljrous 
union or a false joint being the only 
possibility. When there is impaction, the 
prospects of a bony union arc vastly 
improved. 

The Kxtracapsular Fracture is a break of 
the neck of the femur near the trocliantcr, 
and alw'ays involves the •hip-joint (whence 
the inaccuracy of its designation as “ extra- 
capsular”). This fracture is due to direct 
violence, such as a heavy fall on the hip. 
The severed head and neck arc impacted into 
the junction of the shaft and trochanter. 
This impaction may be undone by a con- 
tinuation of the violence, leaving a condition 
in which three or four fragments arc left. 
Bony union is much more likely in this 
variety than in the intracapstultir, but there 
It! often an exuberant development of callus 



•In a fractured wrist this deformity may persist even 
after the fragments have joined. 



Courffsy] (S. Matt S- S01U 

A USEFUL ARM SPLINT 

This may be used for either forearm by turning 

over the Itingcd hand-piece. (Dr. R. Levinson.) 

which may limit the subsequent movcnienls 
of the limb. 

I’Jie signs are pain, swelling, bruising, 
slight in tlie intracapsular variety, often very 
pronouiued in the cxtracapsular. C^repitiis 
ran be felt in each variety, but it is unwise 
to seek it, especially in the intracapsular 
fracture of old })eople. Loss of power is 
more marked in the extracapsiilar ; eversion, 
the limb lying lirljdcss on its outer side, is 
characteristic of both varieties ; shortening 
of the limb is greater in the cxtracapsular, 
and may reach to 3 inches. 

The only treatment in both those varieties 
whieh the iMrst-Aidcr can apply is to keep 
the. patient quiet and await the doctor’s 
visit. 

Fracture of the Shaft is a veiy common 

injury. The fracture may be situated in any 
part of iJie Icngtii of the bone ; it is most 
frequent about its centre and irK»rc common 
at the lower than at the upper extremity. 
In the upper end of the bc>nc, the fraeturc 
i.s more IVcqucnlly caused by indirect 
violence, whilst a break at the lower cx- 
tn'miiy is generally due to direct force. 
Palhcr form of violence may be responsible 
for fracture abcuit the cenlie. The natural 
muscularity of the thigh and the great 
swelling fioin liaTuorrhagc renders a diag- 
nosis sometimes dillidilt. Here a skiagram 
is most helpful. 

The signs arc characteristic. In almost 
all cases (lisplacemcnt is present, its amount 
depending on the line of fracture and on its 
situation. In fractures involving the upper 
third of the bone the small upper fragment 
is, by muscular action, tilled forwards, ab- 
ducted and everted, the lower fragment 
being drawn upwards and inwards. There, 
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A BROKEN KNEE-CAP 

Fracture of the patella with separation of the frag- 
ments caused by muscular violence. 

i.s marked eversion of the foot, i.e. it lies on 
its outer border. 

In the middle lliird, when due to indirect 
violence, the fragments override or there is 
angular deformity. 'I'hcrc is usually eversion 
of the foot. If due to direct violence, the 
fracture will be transverse and there will 
oficn be several fragments (comminu- 
tion). 

In the lower third, fractures due to direct 
violence will be transverse. Here the lower 
fragment may be tilted backwards by mus- 
cular action and may compress or rupture 
the popliteal artery and so cause gangrene. 

I'liere is shortening of the limb, sometimes 
considerable, in all these varieties of frai'ture, 
and the foot is turned outwards. The limb 
is, of course, powerless. 

The First Aid treatment advisable in these 
cases is as follows : Having, of course, sent 
a messenger for the doctor, lay the patient 
on his back and gently and slowly bring the 
injuretf limb beside its fellow, being helped 
,in this by two or three assistants, one of 


whom takes charge of the foot, another is at 
the upper part of the limb, and the First- 
Aider opposite the seat of fracture. Direct 
the assistant in charge of the foot to draw it 
down gemtly so as to bring it into line with 
the other foot. It is taken for granted that 
the splints to be applied have been already 
made and padded. One should be long 
enough to reach from the armpit to beyond 
the foot ; another should reach from the 
top of the thigh on the inner side to the 
knee. While extension — gentle and steady 
—is maintained by the assistant in charge 
of the foot, counter-extension being made 
by the person at the upper part of the limb, 
the splints are applied over the clothing and 
secured by bandages : (i) around the chest 
below the armpits ; (2) around the hips ; 
(3) above the seat of the fracture ; (4) below 
the fracture ; (5) around the leg ; (6) 

around* both ankles and feet and under the 
soles of the feet as a figure-of-eight. Now 
tie both limbs together with a naxTow-fold 
bandage. If the patient be a woman, use 
the other limb as a substitute for tlic inner 
splint, tying both limbs together. 

In making extension previous to and 
during the application of the splints, see 
that the limb attains the same length as its 
fellow and that the outer edge of the foot 
is at a right angle with the ground. No 
jcrkincss or violence should be exerted, all 



DEFORMll'Y OF THE KNEE 
Caused by incomplete union of the fractured 
knee-cap. 
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manoeuvres being executed coolly, <lcHhcr- 
ately and gently. 

Transport must be effected very carefully 
on a stretcher, to which he must be carried 
by three or four assistants, the First-Aider 
being in charge of the lower limbs. 

Fracturk of the Knee-cap (Patei.t.a) is 
produced by direct or by muscular violence. 
The fracture caused by direct \iolencc is 
generally vertical or star-shaped, and there 
is frequently much splintering. 'I'lie fibrous 
capsule over the bone usually remains intact, 
so that there is no displacement, the line of 
fracture being ustudly mere fissures. There 
is generally much bruising of the. skin, and 
there may be effusion of blood into the. knee- 
joint. 'I'he separation between the frag- 
ments van be felt by the examining finger. 

The fracture by mus( iilar violence is 
always transverse, generally complete 
(through the entire thickness) ; afid, the 
capstile of the bone being involved, there 
is considerable sepaiation between the frag- 
ments, the superior being drawn up the 
thigh by the quadriceps extensor muscle. 
The injury is produced by the sudden con- 
traction of this muscle situated in front of 
the thigh, when, the knee being half-bent, 
an attempt is made to reco\’cr cquilibriiini 
after having slipped. The fragments may 
be equal in .size, but the lower is often the 
smaller. Either of the fragments may be 
further fractured vertically or splintenal. 

The signs arc loss of power of the limb, 
pain, swelling of the knc;c-joinl from effusion 
of blood, and obvious separation t)f the 
fragments, the gap being felt and sometimes 
seen. 

Unless the fragments are wired together, 
which is the usual modern treatment, bony 
union is never obtained. I’hc bond of unif>n 
under the old splint treatment is a fibrous 
band which commonly stretches when the 
limbtis used. This weakens the limb con- 
siderably, the power of extension being lost. 

For ’both varieties of fracture, apply a 
padded back splint rather wider than the 
limb, extending from the buttock to the 
heel. Attach it to the limb by two narrow- 
fdld triangular bandages, one around the 



AN IMPROVISFil) LEO SPLINT 
An umbrella used as a temporary splint for a 
broken leg. 


ihigl) anil one around the leg* *rake another 
narrow-fold bandage, plac e the centre below 
the lower fragment of the fractured knee- 
cap, carry it backwards, cross thc‘ ends over 
the splint, and, bringing them up, one on 
each sidc% knot them above the upper 
fragment. Raise the foot and the leg on a 
high pillow and it is advisable also to raise 
the head and shoulders. 

In Fraoturk of tiik I, kg ('FinrA and 
F iBtji.A), one or both bones may be broken, 
This is the. c,onuuonest fracture admitted into 
hospital wards. 

Fractures of the Tibia alone may be 
situated at the iipj)er end in the sliaft ; 
a thiid \’arirty is separation cif tJie internal 
malleolus. 'Fhese arc the result c^f direct 
violence. In fracture of tlu' shaft, its exist- 
ence is confirmed by fec.ling an inequality 
on running the fingers along the skin. Pain 
is also felt at the seat of the irregularity on 
grasjiing the bone above and below. 'Fhe 
intact fibula acting as a splint, there is little 
displacement, although the lower end of the 
upper fragment, generally pointed, is tilted 
forwards, and may, by careless handling, 
easily pierce the skin. 

Fractures of the Fibula alone are usually 
caused by direct violence, and are fairly 
common. The intact tibia acting as a splint, 
there is no displacement, but pain at tlxc 
scat of the fracture can be evoked by com- 
pressing the bone above and below (“ spring- 
ing ’’ the fibula). A radiograph will ea.sily 
localise the break. 
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I'lRST-AID MKI'HODS OF SliTTING A BROKRSI LEG 
(i') A broken femur or thigh bone set with a long splint ; (2) a fractured patella 
put up with a back splint ; (3) a broken leg set with two side splints. 


Fractures of both bones, due to either 
direct or indirect violence, are very cMinunon. 
If due to direet violence, both bones yield 

at the scat of the hlow. If (hie to indirect 
force, the tiliia gives way at its weakest 
part, viz., the junction of its niiclcllc an<i 
lower thirds, the fibula breaking at a .some- 
what higher level, 'riic fractures are often 
oblique. There is well-marked shortening 
of the limb from the drawing upwards by 
muscular action of the calf muscles of the 
lower fragment which is also often rotated 
outwards by the weiglit of the foot. The 
usual signs of fracture are obviotis. There is 
great risk of the fracture being converted 
into an open one from the penetration 
through the skin of the sharp end of the 
upper fragment. 

Fractures in the neigh bourliood of the 
ankle-joint, usually the restilt of indirect 
violence (a slip) arc, primarily, a dislocation 
of the joint leading to a secondary fracture. 
These fracture-dislocations, of which there 
arc two varieties (Pott’s Fracture and Dupuy- 
tren’s Fracture) are serious injuries often 
Icadinj^ to considerable permanent disable- 
ment. 


In all these 
fractures beware 
of rough handling, 
especially when the 
tibia is broken, 
when the danger 
of a conversion of 
a subcutaneous 
fracture into the 
open variety is 
very real. 

Pad two splints, 
each to each from 
Just above the 
knee-joint be- 
yond the foot, and 
fix them t(* the 
inner and the on tor 
surface i»r tiu.' leg 
by means of three 
narrow-fold trian- 
gular bandages : 
(i) to the tliigh 
above tlie knee ; (2) above the seat of the 
fraeiure ; (3) below the seat of the fracture. 
Tie the two limbs together at the knee.s and 

at the feet, a figurc-of-elglit being used at 
the latter situation. 

In Ckimpound Fraeiure of llie Tibia, a 
g»)od First-Aid hammock for the injury may 
be improvised as follows : A roil of clotliing 
wide enough to extend from above the knee 
to beyond the foot is taken ; two sticks, 
.somewhat longer than the width of the cloth, 
are rolled into each rtlge of tlic clotliing so as 
to form a cradle. The leg is pUu'cd in the 
cradle and secured by three narrow-fold 
bandages- -above the knee, above and below 
the seat of fracture, and finally as a figure- 
of-eight at the ankle. The patient must, (\f 
course, be removed on a stretcher. 

Fractures of the Bones of the Foot 
(principally fracture of the Os Calcis or 
of the Astragalus) arc caused usually by 
direct violence, and arc frequently of 
a severe character. When the paticht has 
been put to bed, keep the foot raised 
by placing a small pillow beneath it. 
The treatment is as for fracture of the 
1 <^. • 
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ASPHYXIA 


A CESSATION of respiration Inings 
about the conditions called Asphyxia. 
There is provided for the mainten- 
ance of respiration a nerve-centre, situated 
in the medulla oblongata of the brain. When 
this centre is deprived of oxygenated IjIoocI, 
asphyxia declares itself. 

The exclusion of oxygen from I lie blood 
may be brought about in various ways, 
'rhere may be direct obstruction of the air- 
passages, as in croup, where the formation 
of a membrane in the larynx prevents the 
entrance yf air into the lungs. In the same 
way, a foreign body (sucli as a piece of meat 
or false teeth) may find its way into the air- 
passages, or a growth in the larynx or out- 
side it may be the obst meting factor. Then, 
again, strangulation (hanging, smothering) 
may be the cause ; or a child may, by »wal- 
lowing boiling water from a kettle-spout, be 
asphyxiated by the swelling i^f llic laryngeal 
mucous membrane thus induectl. Drowning 
may be tlic cause, the water occupying the 
respiratory gangway to the exclusion of the 

air. Instead of air, a gas devoid of oxygen may 

be inspired (chloroform, coal or water-gas, 
limc-kiln gas, carbonic oxide from a cJiarroal 
stove, sewer gas, marsh gas^ The respira- 
tory muscles may be disabled as in a crowd- 
crush or a fall into a heap of sand, or in the 
accidental overlying of a baby by its mother. 
A fracture of the spine above the fourth 
cervical vertebra brings about instant death 
from the cutting oif from the diaphragm 
of its nerve. 

When the exclusion of oxygenated blood 
from the respiratory centre is continuous, 
ihe^ three following stages of asphyxia 
succeed each other 

(i) Dyspnara (difficulty of breathing), 
characterised by the exaggeration of inspira- 
tory and expiratory movements. 

(q) (Convulsive and irregular breathing, 
in which* the expiratory effbrls arc the most 
marked. This culminates in general con- 
vulsions of all the muscles of the body. 

(3) Exhaustion. Here there is general 
insensibility, with coldness and blueness of 


the surface of the body. An occasional 
long-drawn but feeble inspiratory effort is 
made ; these movements gradually cease 
and death supervenes. 

The blood-pressure rises rapidly during 
the first and second stages, owdng to the 
action of the dc-oxygen*ued blood on tlie 
vaso-motor erntre, in close proximity to the 
respiratory centre in the brain. In the third 
stage, ilic blood-pressure, largely owing to 
heart-failure, falls as rapidly as it ro.se. Tlie 
lungs, the right side of tlie heart, the pul- 
monary artery and the systemic veins 
become gorged with venous bhuxl. 

The main points to seize in the study of 
asphyxia arc that the condition is due to the 
aecumnlation in the blood of c arbonic acid ; 
that insi-nsibility comes on wry soon, and is 
sneceedeil by paralysis of all the vc^luntary 
nuiseles and of the musel(*s of respiration ; 
that the heart’s action may t.oniinuc fur a 
long lime after the abolition of musi ular 
action. 

The actual cause of death is, in all 

probability, the abnormal distcnsiuii of the 

riglit chambers of the heart. It iiiiist be 
liomc ill mind that artificial respiration 
subserves rec,overy not only by rc-o-vygcnaling 
the blood, but by unloading the right ven- 
tricle in consequem e of the restoration of 
the pulmonary cinulation. 1'he heart’s 
action persists after muscular action and 
breathing have ceased. While the pulse can 
be felt, artificial respiration may succeed in 
resuscitating the patient. 

Uhc indications are to remove promptly 
the laiise of the condition and to have 
immediate recourse to measures calculatetl 
to rc-oxygenate the blood and to relieve the 
over-dLstension of the right heart by re- 
establishing the circulation through the 
lungs. 

'I’hc two last indications arc fulfilled by 
Artificial Respiration. Various methods of 
Artificial performing this operation have 
Respira- been invented. Of these, f<>ur 

lion. shall be described, viz. : » (a) 
Schafer’s Method ; (6) Silvester’s Method ; 
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breathing is re-established, it may 
again cease. It is, therefore, 
necessary to watch the respira- 
tion for some time after apparent 
recovery. Remember that you 
have tb deal with an exhausted 
respiratory centre and that 
artificial respiration may have 
to be repeated. 

(4) Before practising artificial 
respiration any article of clothing 
constricting the neck, chest or 
abdomen must be quickly removed. 

Schafer’s (the prone) Method 
has several advantages^ over the 
Silvester Metliod. It is 
Schrfer s jjf execution ; it 

makes no great call on 
the muscular energy of the oper- 
ator ; the tongue does not fall 
back into the pharynx and so 
block up the air-passages ; in 
cases of drowning, the prone position 
facilitates the escape of water and mucus 
from the mouth and rcs})iratory passages ; 
the gaseous interchange is more complete 
than in any other method ; finally, there 
is less risk of injuring the ribs and the 
abdominal organs. 

The modus operandi is to clear the mouth 
and nostrils ; place the patient with his face 
downwards and turned to one side ; extend 
both Ids arms above his head, taking care 
to keep his mouth and nostrils free from 
obstruction. Kneel across buttocks or on 
one side of the patient, facing his head. 
Keep both his upper liml>s extended ; place 
both hands flat over the lowest ribs, one on 
each side, and slowly and gradually throw 
the weight of your body on to your hands 
so as to exercise slow, firm and downward 
prcs.sure (but not violent) on the chest. Then 
raise your body slowly so as to remove the 
pressure, but leaving your hands in nosidon. 
Repeat this double movement about twelve 
times a minute and continue thaie move- 
ments until the natural respiradon has 
returned, or, if this be absent, for at least 
two hours. Let no pause separate the forward 
from the backward movement of your body. 


Courti‘\y] f“ /•orni'ttc Mi’du H. I tUUjohn ^ /. dV A. Chwohtl/f 

ASPHYXIA CAUSHD BY CHOKING 

A diagrammatic section through the head and neck in a case^ 

of suicide^ showing how' the air-passugc was blocked by a cork. 

(c) Ijabordc’s Method ; {d) The Mouth-to- 
Mouth Method. 

In applying each of these mclh<Kls, cci'tain 
precautions must be taken. 

(1) Promptitude. If the Firsl-Ahlcr has 
had the advantage of attending ambulance 
demonstrations, he cannot fail tf) have 
noticed that the manoeu\re.s incidental to 
artificial respiration are performed in 
leisurely fashion. When a real patient has 
to be dealt with, no “humtning and hawing” 
is permissible ; if intervention is to be of 
any use, it must be promptly made. 

(2) Precipitation must, however, be 
avoided. Most would-be First-Aiders per- 
form artificial respiration much too quickly, 
and sometimes so roughly that fractured 
ribs have been ktiown to be the conse- 
quence. The re^spiratory act, made up df 
inspiration j^lus expiration, should not be 
repeated more frequently than twelve times 

a minute for an adult, twenty times a minute 

for a child. The movements employed for 
admitting air to the lungs and fur expelling 
it therefrom should be slow but forcible. 

Hence, no precipitation or roughness ; but 
be ttot (00 ladylike. 

(3) Watch the patient. After the natural 
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The Silvester Method has three serious 
disadvantages. It makes a great call on the 

•flje endurance of the operator ; the 
Silvester patient’s tongue is apt to fail back 
Method, pharynx and so obstruct 

the respiratory passages > and his supine 
position (on the back) does not favour the 
escape of water, vomited matter and mucus 
from the mouth. 

Clear the mouth and nostrils as in all the 
methods. Place the piitient on his back, do 
away with all constriction about the neck, 
chest or abdomen (braces, belts, collars, etc.). 
Place a small but firm roll of clothing under 
the patient’s shoulders so as to throw out 
the chestj extend the neck and allow the 
head to fall back. In this way the chin is 
held up ; and, in consequence, the tongue 
docs not fall back. It is safer, however, to 
have the tongue drawn and kept out of the 
mouth by an assistant who holds it with the 
corner of a handkerchief between his finger 
and thumb. Kneel at a comfortable distance 
behind the patient’s head, seize the forearms 
just below the elbows, carry them over the 
head outwards, upwards and then down- 
wards, and make the elbows touch the ground 
behind patient’s head. The chest walls are 
thus expanded ; and, generally, air can be 
heard to enter llie glottis. /Cfler two seconds, 
bring the arms down in opposite directions 
and press them against tlie ribs with the 
forearms crossed over the pit of the stomach. 
* Bring your weight to bear firmly on the 
forearms so as to press up the diaj)hragm. 
•This last movement should elicit a grunt 
from the patient — a proof of its efficacy. 
Keep up this pressure for two seconds. Re- 
peat this double movement gently, firmly 
and deliberately at the rate of fifteen times 
a minute. When the natural respiration 
has recommenced, interrupt the move- 
ments. 

The First-Aider must not feel discouraged 
when ^e reads that two hours’ artificial 
respiration may be necessary. Cases of 
asphyxia due to electric shock have been 
■^restored after four hours’ artificial respira- 
tion. He can be relieved by an assistant 
gt the end of a quarter of an hour. In many 
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instances, natural breathing will be resumed 
in a few minutes. 

Laborde’s Methofl is of great use in the 
case of children asphyxiateil by poisonous 
gcises, in ciises of electric shocks, 
and when the arms and the ribs 
are fractured. The method is 
founded upon the discovery of Professor 
Laborde, of Paris, that rhythhiic traction 
of the tongue is an efficacious means of 
restarting susjx'iuicd resj>iration. 

Place the patient as in Silvester’s Method, 
or on side. Clear the. mouth and nostrils, 
depress the chin, seize the tip. of the tongue 
between the rt>kls of a h.andkorchief, pull, 
or rather, jnk it ft>rward.s, then allow it to 
return into the mouth, but 'still retaining 
yonr hold. Rej)eat these movements fifteen 
times a mimitc (twenty times in the case of 
a child). 

The Mouth-to-Mouth Method is .some- 
times very snceessful in young children 

Mouth-to- “Bc of five years. 

Mouth Kneel down by the side of the 
Method, . |;,y your hand over the 

stomach to prex'cnt its inflation ; place your 
lips over the child’s month anti expel your 
breath as in blowing smoke out of the lungs 
in smoking. Put a handkerchief around the 
child’s mouth and over its nostrils. After 
fiutibly emptying his own hmgs, the First- 
Aider should remove his hand from the 
stomach and release his grasp on the 
nostrils while gently jire.ssing upwards and 
inwards the lower ribs so as to expel the air 
breathed into the child’s lungs out again. 
Repeat these innxeinents from fifteen to 
eighteen times a minute. 

SPECIAL CASKS OF ASPHYXIA 

Drowning results wiieu the air-p<issages 
arc filled with sufficient water to prevent the 

performance of the respiratory 
Drowning. mind 

that, in. addition to asphyxia, shock is gener- 
ally well marked, and that exhaustion (from 
strenuous struggling) and exposure to cold arc 
prominent causes of the erndilion in which 
the patient is found. « 

What Is the duration of total immersion 
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ARTIFICIAL RESPIRATION— SCHAFER METHOD— L 
Showing the position of the patient — ^with his face downward and turned to one 
side and arms extended — and the first-aider kneeling across his body with hands 

flat over the lowest ribs. 


in water tliat entails asphyxia ? It is prob- 

able that a few seconds will suffice for the 

beginning of asphyxia, and that, at the 
farthest, tiiis may be prolonged to one 
minute or one minute and a half. But 
asphyxia is by no means synonymous with 
death. However lifele.ss the victim may 
appear to be, artifu-ial respiration sliould be 
resorted to and pcrseverecl in for at least two 
hours. Restoration has been found im- 


possible in some 
whose immersion 
liad lasted only ' 
one minute ; on 
the other hand, 
success has 
crowned efforts in 
the case of those 
who had been 
immersed for five 
minutes. 

Dr. Woolley, for 
many years Medi- 
cal Officer to the 
Royal Humane 
Society, failed to 
find in the society’s 
records more than 
two cases of re- 
covery after five 
minutes’ immersion. The chances of those 

who faint, and who, consequently, make no 

effort to breathe when immersed, are in- 
creased as compared with those of persons 
who .struggle violently, and so induce a 
condition in which the air-lubes arc clogged 
with mucous froth. 

It is recommended that artificial respira- 
tion of the apparently drowned be persisted 
in for some hours, except when the body, long 

under water, is 
cold and rigid. 
A case is cited in 
which, after four- 
teen minutes’ mi- 
mersion, no signs^ 
of returning ani- 
mation were seen 
until after treat- 
ment bad been 
persevered in •for 
eight and a half 
hours. 

A person with- 
drawn from the 
water after im- 
mersion will pre- 
sent the following^ 
appearances: The 
face is puffed and 



ARTIFICIAL RESPIRATION— SCHAFER METHOD— 11. 

The weight of the first-aider’s body is thrown slowly and ^dually on to his hands, 
thenebis body is raised slowly, removing the pressure without moving his hands. 
The movements arc related twelve times a minute without pause, 
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ARTIFICIAL RESPIRATION— SILVFSTER ME'l'HOD— 1. 

Bring the artns over the head outwards, upw^ards, and then downwards ; pause ; 
bring the arms down in opposite directions, cross the forearms on the chest and 
press them tirnily for two seconds ; repeat. 
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cyanosed (purple) ; 
there is lividity 
of the lips ; the 
eyes arc blood- 
shot ; the stomach 
is more or less 
filled with water ; 
the body is cold 
and the air-pass- 
ages contain 
watery mucous 
froth. 

To TREAT THE 
A P P A R !•; N T L Y 
DROWNED, sum- 
mon immediately 
medical assistance, 
and proceed at 
once to restore the 
respiration. Directly 

natural breathing is noticed, adopt measures nunnel, to the feel, and to rub the surface 

to promole fjretthlion and to resiore thi wartnlh ot the body towards the lieart. 

of the body. As soon as natural breathing has begun, 

Do not lose time by removing the clothing fake mettsures to restore warmth and tircu- 
(rip off any that is tight), but place the 
patient (dressed) face downwards on the 
ground and lift him face downwards so as 
to allow the water to flow' from his stomach 
and lungs. Apply Schafer’s prone method 
as it has been described : continue this foi 
two hours at least, 
or until natural 
breathing has re- 
’ started. Even 
when this mciisure 
of success has been 
obtained, watch 
the patient for 
fear the breathing 
should again fail. 

In tills eventuality, 
resume artifleial 
respiration. While 
artificial respira- 
tion is proceeding, 
get bystander^ to 
apply hot-water) 
bottles, liot bricks, 
etc., adequately 
prelected with 


lution. Replace his clothes with warm 
blankets, continue the friction of the body 
in a direction towards the heart, ajiply hot 
bottles to the pit of the stomach, inside the 
thighs and to the armpits. When the power 
of swallowing has returned, give small 



ARTIFICIAL RESPIRATION — SILVESTER METHOD — II. 

A small roll of clothing is placed under the patienFs shoulden to throw rat his 
chest, and an assistant prevents his tongue from slippiM back into his tbrolt 
the position, pressing the arms on the chest. 
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quantities of wine, beef tea or coffee, or 
warm brandy or wlnsky and water. Then 
remove him in recumbent position on 
stretcher, put him into a warm bcH, and 
allow him to sleep under your watch and 
guard. Some difficulty of breathing may be 
experienced ; large linseed and mustard 
poultices spread thin back and front of the 
chest will relieve this trouble. On no account 
should the patient be urged to drink until 
his .swallowing powers have returned. 

In asphyxia from choking, the foreign 
body may lodge in the commencement of 
_ . . the gullet or in the air-passages. 

A very common accident is the 
arrest of a bit of meat at the narrowest 
portion of the gullet, behind tlic cricoid 
cartilage (just below Adam’s Apple). 

Send for the doctor. Make an attempt to 
hook the obstruction witli the finger and so 
extract it. If the patient be a child, invert 
it and slap it vigorously on the back. Should 
asphyxial symptoms superv'ene after the 
offending body has been extracted, resort to 
artificial respiration. 

In asphyxia from strangulation or hanging, 
the first thing to do is to release the patient, 
remove him to the fresh air and 
clothing. Encourage 
breathing by dashing cold water 
on his chest and face and be ready to apply 
artificial respiration. 





REFLECTION TEST FOR SIGNS OF LIFE 

The slightest movement of the chest-walls can be 
detected by watching the reflection of some bright 
object in a mirror placed on the patient’s chest. 
The flgure shows how the reflection may be found. 


Asphyxia from swelling of the mucous 
membrane of the glottis is frequently the 
result of the propensity of children 

C^sim^ to drink from the spout of a kettle 
' of boiling water ; in adults, it may 
be due to swallovling corrosive poisons. 

Having dispatched a message for the 
doctor, wrap the child in a blanket, keep 
him sitting up in a chair before a lire, and 
apply an ice-bag or hot fomentations to the 
throat. Should signs of asphyxia reveal them- 
selves, perform artificial respiration. 

Asphyxia may result from inspiring un- 
breathable or poisonous gases such as char- 
coal vapours, coal aijd water 
ga-scs, fumes from brick and 
cement-kilns, sewer and cesspool 
gases, or choke-damp in mines. 

The chief noxious ingredient in coal gas 
is carbonic oxide. In the gaseous products of 
lime-kilns, the poisonous agents arc carbonic 
acid, carbonic oxide and sulphurous acid. 
Brick-kilns emit carbonic acid and carbonic 
oxide. In water gas (made by passing steam 
over hot coke) the gases evolved arc hydro- 
gen and carbonic oxide, the latter, in the 
proportion of 40 per cent., being the noxious 
agent. The dangerous gas found in mines 
(choke-damp), cellars and wells is carbonic 
acid. In sewers and cesspools the chief poison 
is sulphuretted hydrogen. In brewers’ vats, 
carbonic acid is the dangerous emanation. 

Remove the patient into the fresh air, 
loosen tight articles of clothing, apply the 
Schafer method of artificial respiration and 
administer oxygen (procurable at most 
chemists) . Keep the patient Ijnng down, apply 
warmth to the body and encourage the cir- 
culation by friction of the limbs towards 
the heart. A stimulant may advantageously 
be given when recovery is somewhat ad- 
vanced. The rescuer should, by wearing a 
wet cloth as a respirator and by expedition 
in his rescue work, protect himself froipi b^g 
a second victim. 

THE SIGNS OF DEATH 

A knowledge of the usual signs of death 
will prove useful to the First-Aider. They 
are as follows : — • - 
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OVERCOME BY PETROL FUMES 

Winners of the Southern Railway Ambulance Comi^ctition treating a “ patient.’* I'hc rescuers wear 
wet handkerchiefs to i^iotect themselves from the fumes. 


Respiration. — If the usual movement of 
the chcst-walls peculiar to respiration be 
totally absent for the space of five minutes, 
death may be presumed to have taken place. 
•In order to render tliis observation more 
evident, a full glass of water may be placed 
on the chest ; the absence of any movement 
of the liquid will tell in favour of death. In 
like manner a mirror (an even piece of 
looking-glass or plate glass, or a basin of 
water or mercury) may be placed on the 
front of the chest and the image of some 
object illuminated by the window or other 
strong*source of light be found in it. The 
slightest*motion of the reflecting .surface will 
be shown in the image of the object. Hold 
also a bright surface, such as that of a mirror, 
to tlie mouth. If not dimmed by the con- 
densation of moisture from the breath. 
Inspiration has ceased. 


Heart’s Action.-— If no pulse can be 
detected at the wrist or in the temple in 
front of the car, and a siring, lightly tied 
around a finger, produces no redness at the 
end of the digit and leaves no white ring 
when removed, life may be considered 
extinct. 

Waxy Pai.lor and (.'oldness of the 
Surface. — These signs go on increasing as 
the moment of death becomes more remote. 

Rigor Mortis.- -'fhis, if present, is an 
absolute .sign of death. Its onset varies from 
ten minutes to seven hours after death. The 
later it appears, the longer it lasts. It 
appears earliest in the neck and lower jaw, 
then in the upper extremities and finally 
in the lower limbs. It disappears in the 
same order. It may be necessary to explain 
that rigor mortis is a stiffening of the body 
which takes place after death, and is caused 
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by contraction of all the muscles of the body, simulating death, the pupil contracts under 
the pasture assumed being that of n^t or a strong light and dilates on its withdrawal, 
repose. In real death, the pupil is unafiected by 

Eyes.— In cases of catalepsy (trance) light. 


POISONS 


P OISONS are substances which, when 
taken inlr» the body, are capable of 

seriously aflccting the health or of 
causing death. 

Poisons are divided into Irritants and 
Neurotics (narcotics). The first irritate 
and inflame the alimentary canal 
riitants. ^jjtomach and bowels). Many 

substances of this class possess corrosive 
properties ; such are the strong mineral 
acids, caustic alkalies, corro.sivc sublimate, 
bromine, etc. I’hese, as they arc swallowed, 
ha\'C an acrid or burning taste, this burning 
being felt from the mouth as far down :ts 
the stomach. Other irritants have no corro- 
sive acticMi ; such are ai'scnic, barium salts, 
carbonate of lead and cantharidcs (Spanish 
fly). I'hesc, unlike the corrosives, have no 
destructive action on the tissues with which 
they come in contact. They simply irritate 
and inflame them. When a corrosive poison 
is swallowed, symptoms appear immediately. 
When an irritant poison is taken, symptoms 
rarely manifest themselves in less than half 
an hour. If, then, symptoms show them- 
selves immediately on swallowing the poison, 
and an examination of the mouth and throat 
reveals a decided destructive chemical action 
on the tissues, we may diagnose corrosive 
poisoning. 

Neurotics or Narcotics are poisons which 
act upon the nervous system. Either imme- 
diatcly or later the patient suffers 
arcotics. lieadachc, giddiness, numb- 

ness, paralysis, stupor or convulsions. The 
acrid burning taste of corrosives is wanting ; 
and they rarely occasion vomiting or j)urging. 
The pure narcotics have no irritating action 
on the stomach or bowels. They belong 
chiefly to the vegetable kingdom (opium, 
belladonna, chloroform, alcohol, prussic 
acid).^ 

Some poisons have a compound action. 
. Chiefly derived from the vegetable kingdom. 


they first give rise to vomiting and purging, 
like irritant.s ; then there suprrx cnc nei vous 

symptoms such as stupor, ]>aralysis and con- 
vulsions. Such compound poisons arc nux 
vomica, aconite, hemlock, anti poisonous 
mushrooms. The onset of these symptoms 
after a meal composed of suspicious vege- 
tables will often point out the class to which 
the poison belongs. Some of thesL poisons 
have an acrid, hot taste, while others, like 
aconite, cause tingling or numbnc.ss ; others, 
again, being intensely bitter, as nux vomica, 
strychnine, picrotoxin. NotwitJistanding 
these exceptions, the First-Aider will find 
the classification given above \’ery useful. 

The evidences of j>oi.soning arc as follows : 

(1) 'I’hc symptoms appear suddenly in a 
previously healthy person. Tims, the symp- 
toms of poisoning by nicotine (the 

I^idenre of of tobacco), pru.ssic acid, 

oxalic acid or strychnine gener- 
ally show themselves in a few minutes after 
ingestion. Those caused by arsenic and 
other irritants and by all poisons generally, 
appear from ^ to i hour. 

(2) I’he symptoms appear soon after a 
meal or soon after some kind of food or 
medicine has been taken. 

(3) When of several people, partaking ot^ 
such a meal or medicine, all exhibit similar 
symptoms, it is evidence of poisoning. 

(4) The discovery of ^xiison in the food 

eaten, in the medicine taken, in the vomit 
or in the excretions. • 

The First-Aider should always, in these 
cases, take a rapid glance around, and notice 
any suspicious odour ; a bottle or tumbler 
may lie near the patient, containing, perhaps, 
the remains of the poison taken. 

In cases of poisoning, send immediately 
for medical aid, with information poindng 
_ to poisoning. Should you be in 

reattnent. (j^rk as to the identity of the 

poison taken, adopt the general measures 
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detailed below. If, however, you have no 
doubt as to this identity, give the appropriate 
treatment. Be sure to put carefully on one 
side, for future inspections by the doctor, the 
contents of bottles, tunilj|crs, etc., and all 
vomited matter whether on the clothing or 
on the floor. 

If the poison is unknown ; 

(a) Rid the system of any poison not yet 
absorbed ; for this purjjose, providctl that 
the patient’s mouth is not burned, give an 
emetic or an aperient. 

(b) Combat shock by means of stimulants 
and warmth to the surface. 

(c) Relieve local pain, such .as exists in 
corrosive or irritant poisonings, by adminis- 
tering such soothing beverages jus milk, 
barley-water, arrowroot, olive <nl, lin- 
seed tea, gruel, etc., or by applying 
poultices. 

The following emetics may be used : 

Common Sai.t ('i’wo tablcspoonfuls in a 

tumblcrrul of warm water). A rather un- 

,, certain emetic, but it is always at 

kmcucs. , , 

hand. 

Mustard (Fi.our of). — A tablesjxMmful 
in half a tumblerlxd of warm water. This 
is always available. 

SuLPiiA'iE OF ZiNO. — I'liirty grains in half 
a tumblerful of tepid water. This is llie best 
routine emetic, and it generally acts 
promptly. If salt has already been given as 
an emetic, do not give the zinc sulphate, .is 
caustic chloride of zinc may be thus formed 
^in the stomach. 

PowDF.RED Ipecacuanha. — T hirty grains 
in half a tumblerful of warm water. 

Ipecacuanha Wine.-- -Two tablesiKionfuls 
in an equal quantity of warm water. Tliis 
is ftot a prompt emetic. 

Sui-PHATK OF Copper. — F i(*ni five to ten 
grains in a tumblerful of w’arm water. I'his 
is the next most reliable emetic after the 
sulphate of zinc. 

Carbqnatf of Ammonium. — Thirty grains 
in a tumblerful of water. 

The best emetic is the one most promptly 
procurable. Many people arc but too ready 
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into the thro.Tt, being often quickly efli- 
cacious. 

I'he action of cmeiics is reinforced by 
plenty of tepid water. In narcotic, poisoning 
it is often veiy dillicult to induce vomiting. 

Do not give emetics in rasi's of corrosive 
|K)i.soning (shown by burns and sl.'tins on 
fingers, lips, etc.). 

Tlie safest a|)erlent is castor on, (fixim 
one to two tablcspoonfuls). I'.psom sai.ts 
( sulphate of magnesium) may be 
pcricnts. taljlespouni'ul in a 

tumblerful of l old water). To children, give 
smjiller do.se.s. 

The following stimulants m;iy be used : 
Sai. Voi.Arii.K (aromatic ^spirits of am- 
monia). Ci\c from hiilf to one teaspoonful 

„ . . in a tumblerful of cold water. 

Stimulants. ... „ ,, 

Wiii.sKY OR Brandy.- - rrom a 

tea.spoonfiil to a tablespoonful (diluted) 

according to age. 

Beef Tea, 'I’ea or CIoitee. 

SOME COMMON POISONS AND THEIR 
TREATMENT 

The liillowiug poison.s show the same 
symptoms : ■ - 

Antipvri.nk 

Antifichrin (acet'aneliu) 

PlIKNAtJETlN 

Exalgi.ne 

Rk.sorgim 

These symptoms are: (i) vomiting; 
(a) blueness of fare ; (3) skin abundant 

sweat. Sometimes rash like measles or 
scarlatina ; (4) roll:i[)sc -pulse feeble, ir- 

regular. Brcjitlimg slow. 

Treatmen'i’.' (1) emetic ; (2) alcoholic 

stimulants ; (3) bot-wJiter bottle to ex- 
tremities ; (.1) aiTifu ial respiration ; (5) 

maintain rccunibeney. 

'I'lie common corrosive acids are - 

(1) Acetk; (Glacial, Aromatic Vinegar). 

(2) Hydroghlorio Acid (Muriatic Acid, 

Spirit of Salt). 

Tin: Acids, yVciD (Aqua I'ortis). 

(4) Sulphuric Acid (Oil of Vitriol). 
Symp'IOMs,— -Those of corrosive ]Joi.soning. 
(i) Burning pain in mouth, throat and 


to vomit, a draught of greasy, tepid water, 
followed by the introduction of the finger 
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stomacli. (3) Great thirst. (3) More or less 
inability to swallow or speak, (4) Vomiting 
of blood (modified by gastric juice to brown 
or black colour), and shreds of membrane. 
(5) Generally constipation. Urine sup- 
pressed. (6) Possibly convulsions. (7) Great 
collapse, with its usual symptoms. (8) If 
stomach is perforated, signs of peritonitis. 
(9) Tissues and clothing stained. If hydro- 
chloric acid, tissues and skin dull white, 

clothing red. If nitric acid, tissues and skin 
bright yellow, clothing yellow, red or brown. 
If sxilphuric. acid, tissues and skin white, 
changing to brown or black, clothing brown. 
If oxalic acid, tissues and skin white or 
bniwn, clothing bn>wn or orange-red. 

1’reatment. — 

1. Avoid etnetics, but give one of the follow- 
ing antidotes : (a) wliitcning ; (A) chalk ; 
(c) wall phister ; (</) sodium carlxtnate with 
plenty of water ; (<r) magnesium carbonate 
(J oz. in tumbler of water and repeat). 

2. Give one of the following : milk and 
egg, olive oil {\ pint in i pint of water), gruel. 

3. Combat si lock. 

If Oxalic Acid has been taken, avoid 
emetics, and gi\'e any of the first three 
antidotes abo\e mentioned, or lime water 
or 1 drachm, repeated frequently, of sac- 
charated solution of lime. Afterwards, give 
castor oil (6 tcaspoonfuls). 


Carbolic acid. — Symptoms. — ^As in cor- 
rosive poisoning, with, in addition, smell 
of carbolic, white hardened stains of lips 
and mouth, green or black urine, ncrv'ous 
symptoms such as. stupor, anaesthesia, severe 
pain in stomach, hardening of abdominal 
muscles, vomiting of blood-stained matter 
and slircds of mucous membrane. 

Treatment. — G ive J oz. of Epsom salts in 

1 pint of warm water, or saccharated solution 

of lime, I di'achm in i pint of water. Later, 
give olive oil (J pint in i pint of water) ; 
milk freely ; white of egg in water freely. 
Give abundant stimulants, maintain bodily 
warmth, and, if necessary, perform *artificial 
respiration. 

The common non-corrosive acid is PRUS- 
SIC (HYDROCYANIC) AciD This may be 
contained in oil ol‘ bitter almonds, almond 
flavouring, bitter almond water and in 
Cyanide of Potassium. 

Symptoms. — These show themselves in the 
act of swallowing or very shortly afterwards. 
They arc : giddiness, staggering, loss of 
muscular power, insensibility, panting res- 
piration, sometimes convulsions, severe col- 
lapse. The breath may smell of bitter 
almonds. 

Treatment.— -T ills poison acts with great 
rapidity ; the treatment must, therefore, 
be prompt. If seen immediately, after the 

poisonous dosing, 
j pull patient into 
the open air, give 
I an emetic and. 
apply a cold 
douche to head 
and spine. Wliile 
the douche is be- 
ing given (dashing 
cold water will do 
as well), perform 
artificial respira- 
tion and madee him 
inhale ammonia 
by the nostrils. In 
the meantime, get 
a druggist to dis- 
pense the follpw- 
ing antidote: 



* the.treatment for shock 

An improvised bed with rugs and hot-water bottles — applied to feet, aments, 
and heart area — devised to ewnbat shock by means of warmth. 
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Sulphate of Iron, 15 grains ; Tincture of 
Perchloridc of Iron, 20 drops ; 1 wine- 
glassful of water ; then add Magnesium 
Carbonate, drachms, previously made 
into a paste with water. Mix and give 
as one dose. Repeat if necessary. If the 
patient does not succumb in half an hour, 
there is a good prospect of recovery. 

The common caustic alkalies arc : — 

(l) CAUSTIC POTASH, 

(2) Caustic Soda, 

^ 3 ) SOAP Licks 
(4) Strong Ammonia. 
Symptoms. - - (Jastro-intestinal symptoms, 
as in cftrro.sivc poisoning. There is also 
painful purging with sometimes the passage 
of blood ; the body is cold, the countenance 
anxious, and tlie pulse rajiid and weak. 

Tre.\tmknt. ' Do not giiv. an emetic. Neu- 
tralise the alkali with draughts of freely 
diluted vinegar, citric acidiu water, tartaric 
acid, \ drachm in 4 pint of water, repeated. 
Afterwards, gi\'c milk freely, or olive oil 
(4 pint ill 1 pint of water), or raw white of 
egg. Give stimulants. 

Other poisons include : — 

Aconite (monksiiood).- May be taken 
by mistake in tlie form of aconite 
Other liniment. • 

oisoiu. Symptoms. — ^T'ingling ami numb- 

ness of mouth and tongue and tips of lingers, 
and a feeling as if ants were crawling over 
* the body ; nausea, vomiting and pain in 
stomach region ; difficulty of breathing ; 
.weak, irregular pulse ; cold, clammy skin ; 
pallor ; giddinc.ss ; w'cighty feeling ol limbs ; 
mind clear. 

Treatment. — Emetics, cold douching, 
stimulants, hot coffee (if unable to swallow, 
inj^t it or diluted brandy into the bowel 
by an enema syringe) ; warmth to ex- 
tremities ; mustard leaf over the heart ; 
keep the patient recumbent ; artificial 
respiration for two hours, it necessary. 

ALCOllOL may be rectified, proof or 
methylated spirits, whisky, brandy, gin, 
rum, etc. 

Symptoms. — Face flushed, eyes bloodshot, 

' ppiylj* dilated and fixed, moist skin, giddines.s 
and unsteadiness of gait, confusion of 



AN antidote for ACID POISONING 
Mixing pliiin chalk and waicr — a useful anti- 
dote for poisoning by acids such as nitric^' 
accticj liydrochloric, or sulphuric. 

thought, thickness of speech, convulsions, 
slujxir, coma. Sudden death may occur 
some hours or «lays alter apparent recovery. 

Treatmeni-.- Gi\e 30 grains of ammo- 
uiuni carbonate, dissolved in half a tumbler- 
ful of water ; rouse the patient with cold 
douching ; give, him hot coll'ee ; apply hot 
bottles to extremities ; commence artificial 
respiration at tuicc if breathing lails. 

Antimony. -(Tartar Emetic, (Jhloridc 
or Butter of Antimony, Anlimonial Wine, 
fly-papers, Hammond’s Vermin Remedy). 

Symptoms. — Apjjarcntly usually in from 
15 to bo minutes, they are : buniing heat 
and constriction of throat, difficulty ^ in 
swallowing ; nausea and persistent vomiting 
and purging ; pain in the stomach and 
abdomen; cramps in legs (calves). There 
may be suppres.sion of urine or delirium. 
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paralysis and coma ; collapse (skin cold, 
clammy ; pulse small, irregular or imper- 
ceptible). 

Treatment. — If vomiting is present, en- 
courage it with draughts of warm water ; 
if absent, give an emetic. Give strong tea 
or tannin (30 grains in warm water), and 
repeat as often as vomiting occurs. When no 
more vomiting, give white of egg in water 
or milk freely. Combat collapse with stimu- 
lants and warmth to extremities. 

Arsenic (Arsenious Acid, W'hile Ar- 
senic).— .As in fly-papers, Fowler’s Solution, 
Vienna and Schcele’s Kmcrald Green, Simp- 
son’s Rat Paste, cheap ices, French chalks, 
wall-papers, tinned fruits and beer. 

Symptoms. — I’hc same as in poisoning by 
Antimony. 

Treatment. — Give an emetic and see 
tliat it acts. Then administer dialysed 
iron, obtained from a pharmacist, in 
frequently repeated doses of one table- 
spoonful until ten have been taken, each 
dose being followed by a little common salt 
in a little water. Follow this up with milk 
and eggs, olive oil (I pint in i pint of water), 
or barley water. Combat collapse with 
stimulants, give ice for thirst and maintain 
the bodily heat. Should dialysed iron be 
unprocurable, give magnesia in free doses. 

Belladonna (Deadly or Woody Night- 
shade, Garden Nightshade). — The poisonous 
alkaloid, atropine, is contained in the leaves, 
root and berries. 

Symptoms. — ^The secretions are stopped ; 
hence there is thint and great dryness of the 
throat and skin and the urine is suppressed. 
The face is flushed, the eyes are .sparkling, 
the pupils widely dilated, the pulse is quick, 
the respiration slow and deQp, and there is 
purging and delirium. There may be a rash 
resembling that of scarlet fever. 

Treatment. — Gi\’c an emetic. After it has 
acted, give stimulants and a cupful of hot, 
strong coffee. Apply warmth to the extrem- 
ities and perform artificial respiration. 

Gantharides (Spanish Fly, Blistering 
Fluid^. 

Symptoms. — ^Burning pain in the throat 
and stomach, with difficulty in swallowing ; 


vomiting and diarrhoea. The mucus and 
blood in the dejecta may show shining par- 
ticles of the powder (cantharides is the dried 
beetle reduced to powder, which contains 
shining green parjliclcs). There is salivation 
and swelling of the salivary' glands ; per- 
sistent desire to pass urine, only a small 
ipianlity or a little blood being voided. 
I'hcre may be signs of peritonitis with con- 
vulsions and stupor. 

Treatment. — Give an emetic. After it 
has acted, give white of egg in milk, barley 
water or thick gniel. Atlministcr stimu- 
lants, but avoid fats and oils. When relief has 
been obtained, give a prolonged wkrm bath 
if the patient be not faint. 

Chloral (Chloral Hydrate, Syrup of 
Chloral). 

Symptoms. — Lividity of the face, skin cold ; 
subnormal temperature ; respiration and 
pulse slow ; coma. 

Treatmk.nt. — Give an emetic, apply 
warmth and Iriction to the body, administer 
hot coffee and stimulants. Perform artificial 
respiration, and give oxygen inhalations. 

Chlorine Gas (in Chloriile of Lime). 

Symptoms. — Irritation of the throat with 
cough, difficult breathing, tightness of the 
chest and inability to swallow. 

Treatment. — Get the patient into the open 
air, and ma’xe him inhale very weak am- 
monia. 

Chloroform (inhaled). 

Symptoms. — ^’Fhejre is failure of respiration 
or of the heart’s action, or of both. Lividity, 
of face. 

Treatment. — Have the windows widely 
opened ; clear the mouth and throat, lower 
the head, pull forward the tongue and keep 
it out of the mouth, loosen the clothifig, 
perform artificial respiration, flap chest 
and face with a wet towel, apply repeatedly 
hot towels to heart region. Inject diluted 
brandy into the bowel. * 

Chloroform (swallowed). . 

Symptoms. — ^T hc breath is redolent of 
chloroform ; a staggering gait is followed 
by insensibility ; pupils widely dilated ; 
breathing .stertorous ; the pulse is hardly to 
be felt and the surface is cold. 
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Treatment. — Give an emetic ; after it 
has acted, give a solution of bicarbonate of 
sodium in warm water (two tcaspoonfuls in 
half a tumblerful of water) . Keep the patient 
roused ; apply a mustar^ leaf to the heart 
area ; rub dry mustard on the calves of the 
legs. Inject a pint of hot, strong colTcc into 
the bowel. Hold a (broken) capsule of 
nitrate of amyl to the nostrils frequently. 
Do not leave the patient for some hours for 
fear of a relapse. 

Cocaine. — Even one-sixth of a grain in- 
jected under the skin may induce toxic 
symptoms. The addition of adrenalin to less 
toxic foftns of cocain (novocain, etc.), has 
enabled dentists to employ it for extractions 
with almost absolute safety. The adrenalin 
localises its action. 

Symptoms. — Pallor ; lividily of the sur- 
face ; hallucinations of sight and hearing ; 
delirium ; giddiness and fainting ; tremors 
and convulsions (the latter dangerous if they 
involve the diaphragm) ; nausea ; dilata- 
tion of the pupil ; collapse. 

Treatment.- Maintain recumbency ; give 
stimulants freely ; .swab the chest and face 



BLACK BRYONY 

A poisonous plant common in our 
hedgerows. 


with a wet towel ; 
vigorous friction of 
the entire body 
and artificial re- 
spiration. 

H E M I.OCK. — 

With Coni u m 
(Common o r 
Spotted Hcmlix’k) 
the leu\es, seeds, 
and roots have 
poisoiunis pr(>p<'r- 
tics. 'I'liis plant 
has been mistaken 
for parsley. The 
Water-hemlock or 

Cowbane, mis- 

taken for parsnips, 
lias caused clratli. 

T h e H c in lock 

Water - di i>pvyoi t, NIGHTSHADE 

growing on river- One of the belladonnas — 
banks and in bemes. . and 

ditches, IS very ous. 

poi.soutius. The 

Fool’s Paisley or l.esser Hemlock has a great 
resemblance to parsley and has often been 
gathered by mistake. Its leaves and roots 
are very poisonous. 

Symptoms. — Motor paralysis in the shape 
of weakness of the limbs and staggering gait, 
loss of power of swallowing and paralysis of 
the niirsch^ of re..spiralion, with a.sphyxia ; 
pupils dilated and fixed ; consciousness 
preserved. In some iirstaiucs there 
have been stupor, coma, and slight con- 
vulsions. 

Treatment.- -Emetics, warmth and stimu- 
lants and artificial n'spiralion. 

Coppp:r, as Vcidigris (subacetatc) or 
Pluestone (sulphate^. 

Ulucstone has often been taken with 
suicidal intent, and adminisured in homi- 
cidal attempts. Forliinaiely, the taste is 
strongly melallic and so warning is given. 
Both it and verdigris cau.se vomiting which 
may save the patient. 

Sympto.ms. — Vomiting ; a sense of con- 
striction of the throat and gullet ; gtfping ; 
purging; dilhcully of breathing ; salivation; 
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MUSHROOM OR 
TOADSTOOL?— I. 

The very dangerouB D^h 
Cap fungus (Anuniita phal- 
loides) 

giddiness, headache, delirium and convul* 
sions ; rapid pulse ; coma (finally). 

Treatment. — If no spontaneous vomiting, 
give an emetic after having administered 
large quantities of milk and egg-white. 
Now give in half a tumblerful of water one 
drachm of potassium ferrocyanidc, and 
repeat this dose, if necessary. Give demul- 
cents (barley water, linseed tea, 
gruel), and apply linseed-meal 
poultices to the abdomen. 


coma ; slow, small and irregular pulse ; 
dilated, fixed pupils ; skin cold, pale and 
sweaty ; suppression of urine. 

Treatment.— ^ iAe recumbent 

position is essential. .Give an emetic, followed, 

after vomiting by tannin, lo grains in 2 oz. 

of water every half-hour for four doses. 
Then give stimulants and apply warmth to 
the extremities. 

Ergot op Rye. 

Symptoms. — Cramp; tingling of the limbs; 
giddiness; weakness; diarrhoea and vomiting. 

Treatment. — Emetic, followxd by i oz. 
of castor oil or ^ oz. of Epsom salts ; stimu- 
lants ; keep the patient recumbent ;• warmth 
to the extremities.' 

Ether (inhaled or swallowed). 

Symptoms. — Like those of Chloroform 
(inhaled or swallowed). 

Treatment. — The same as for Chloroform 
(inhaled). 

Fungi (poisonous Mushroom, Fly Fun- 
gus). — ^'Fhc Fly-Fungus {Amanita muscatia) 
is one of the most poisonous in this country. 
When boiled in water, it yields a solution 
poisonous to animals, and hence is used as a 
fly-poison. The greatest number of fatalities 
arc, however, caused by the Agaricus phal- 
loides. This resembles in appearance the 


Croton Oil, Castor Oil 
Seeds and Violent Purgatives. 

Symptoms. — Gastro-intestinal irri- 
tation, followed by collapse ; colic, 
vomiting, purging, pallor of face, 
features pinched, perspiration, pulse 
thready, urine diminished or sup- 
pressed : may be delirium. 

Treatment. — Emetic, followed by 
stimulants. Then give demulcents 
(white of egg in milk, barley-water, 
etc.), and apply linseed-meal poul- 
tices to the abdomen. 

Digitalis (foxglove). — All 




parts of the plant are poisonous. 

Symptoms., — Abdominal pain ; 
green vomiting ; purging ; head- 
ache ; delirium ; convulsions ; 


[Bf p4rmis$ioH ofikA CwtrolUf HM. StaUangFy Office, and the 

Mimstry of Agrtcullnge and Ifisheries, 

MUSHROOM OR TOADSTOOL ?— II. 

Ldft — ^The edible Common Mushroom (JPsaliom campestrVU 
— ^The edibk Horse Mushroom {JPsalioia arvensnj^ 
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edible mushrooms, has no unpleasant flavour 
or odour, and gives rise to symptoms several 
hours after ingestion, its action being upon 
the blood, not as a direct irritant. The 
Agaricus muscarius, containing the poison- 
ous alkaloid muscarine, iliuugh less p^nson- 
ous, is, nevertheless, dangerous. 

Symptoms. — If thc>' act as narcotics, the 
meal is soon followed by giddiness, dimness 
of sight and weakness ; the patient appears 
to be intoxicated, and there are hallucina- 
tions of sight. Spasms and convulsions may 
precede a fatal termination. If t he symptoms 
are deferred to several hours after the meal, 
there i^ vomiting, abdominal pain and 
purging, collapse, excitement and then 
coma. 

Treatment.— Emclics, followed by a dose 
of castor oil ; then stinmlants and strong 
tea, warmth to the extremities, with hot 
poultices to the abdomen. 

Holly Berrik.s. 

Symptoms.- - Vomiting, headache, abdom- 
inal pain and purging ; di'owsines.s, uncon- 
sciousness and collapse ; contracted pupils ; 
weak pulse. 

'I’reatmf.nt. — Emetics, followed by stinm- 
lants ; then a dose of castor oil and warmth 
to the extremities. 

IlYOSCYAMlJS (HKNBANIC). 

Symptoms.- -Almost identical with those 
prc.sent in |X)isoning by Bclladtinna (dry 
mouth, dilated pupils, delirium, etc.). 

Treatment. — ^The same as for poisoning 
by Belladonna. ' 

' IODINE, IODIDES AND IODOFORM.— 
When a poisonous dose of iodine has been 
taken, the symptoms are : pain, with hot 
feeling in the throat and stomach ; vomiting 
apd purging, the vomited matters being 
yellow (or blue, if starchy food be in the 
stomach) ; intense thirst ; giddiness, faint- 
ness and convulsions. 

Lai^e doses of the iodides cause the same 
symptoms. If the poisoning be chronic, 
iodism' is shown by headache (frontal), 
watering of eyes and nose, salivation and 
infl amm ation of the fauces or larynx. 

Poisoning by iodoform is shown by giddi- 
ness, pulling and vomiting, drowsiness, 


EMERGENCIES 

dilated pupils, hallucinations and nocturnal 
delirium. 

Treatment. — H’ a large d»>sc has been 
swallowed, give an emetic, followed, after 
vomiting, by 2 drachms of bicarbonate of 
soda in a wineglassful t)f water. If the poison 
be iodine, give large doses of starch m cold 
water. Tlien give demulcents such as milk 
and eggs or milk and flour hoiled with 
water. 

LAIurRNU.M.— Its alkaloid, Cytisine, is 
said to be present in Australian or Pcixian 
lusect-Powder. 

Symptoms. —■ \'onuting and purging; 
drowsiness, uneonsciousnf*ss and convulsums. 

Treatment.- -Emetics followed by siimn- 
lants, alternate hot and cold douches to the 
chest and the head, with friction of the 
cxtr<*niilics towards the heart. 

Lead -as Sugar of Lead (acetate), Cou- 
lard’.s Lotion (subaef'talc), Whitt: Lead 
(carlxmate), lead paint ; also in hair-dyes, 
cf)smi‘tirs (largely used by actors) and in 
glazed white leather-lining of hats (dissolved 
by the sweat). 

Symptoms.- Drync.ss of the throat with 
metallic taste and thirst ; abthuninal colic, 
c.a.srd by pressure ; conMij>alion ; cold 
sweats; cr:im]>orcalvc.s ; giddiness; stupor 
and convulsions. 

'rRFATMKNT. • Emctic, followed, after 
vomiting, by Epsom .salts \ oz. in a tumbler- 
ful of water, or 30 drops of tlilute suli>huric 
acid inol the. strong acid) in the same amount 
of water. These tsso latter remedies act a.s 
ncutrali.sers of the lead, in that they form 
the in.soluble suljdiatc. Afterwards give 
demulcents such as milk, white of egg, 
barley water, etc:., find treat shock. 

Mercury as Cr»rni.sjve Sublimate (Per- 
chloride), Wliitc and Red Precipitate, Red 
Oxide, or the acid Nitrate of Mercury. 

Sympto.\i.s. — If corrosive |)reparations such 
as corrosive sublimate or the acid nitrate 
be taken, the mouth an<l lips will be swollen 
and white, the tongue shrunk and also 
white, and the throat constricted. In all 
cases there is a metallic taste, stomach pains, 
nausea, vomiting of mucus and blood, violent 
purging (bloody stools), cold skin, difticuUy 
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THU POISONOUS IIUMLOCKS— I. 

The Common Hemlock, all parts of which 
are poisonous. 

t)f brcatliing, supprrssion of urine, fainling 
and convulsions. 

Treatment.-" -Give first of all large, quan- 
titici! of white of egg mixed with milk and 
water. This is far superior to flour or arrow- 
root and water often recommended. Then 
gi\e an emetic, followed, after vomiting, by 
dcntulcents and stimulants if much depres- 
sion. To overcome the suppression of urine, 
apply hot compresses to the loins. 

MUS8F.1.S AND Ptomaines (animal alka- 
loids, poisonous fi.sh and meat). 

Symptoms. — Vomiting ; purging ; colic ; 
headache; muscular weakness; tjuick pulse; 
rise of temperature ; collapse. 

Treatment. — Emetic, followed, after 
vomiting, by three tablcspoonftils (for adult) 
of castor oil. Afterwards, stimulants. Com- 
bat collapse by external warmth. 

Nitro-benzene (Nitro-Benzol, Oil of 
Mirbanc). Present in cheap perfumery, in 
sweetmeats, and in some boot-blacking. 
Much u.scd in the preparation of aniline 
colours. 


Treatment.- -Emetics, followed by free 

Stimulation (brandy, wliisky, sal volatile), 

alternate hot and cold douches, artificial 
respiration. 

Nux Vomica (St. Ignatius’ Bean) and 
its alkaloid, Strychnine. Stty'chnia or 
strychnine is contained in the following 
vermin-killers : Butler’s, Gibson’s, Hunter’s, 
and Wiggins’. 

Symptoms. — (i) Suflbeating feeling ; face 
livid. (2) Rigid convulsions, repeated at 
short intervals ; these cause sweating and 
exhaustion, backward arc hing of the spine, 
the so-called sardonic grin (risus sardonicrus), 
staring eyeballs, fixity of chest an^l of ab- 
dominal muscles. (3) Consc;icjusne.ss retained 
with hyperacuity of sight and hearing. A 
distinguishing feature from lock-jaw (tetanus) 
is that in stiychnine poi.soning, the muscles 
of the jaw arc alfected late, whereas, in 
tetanus, it is an early symptom. Death in 
strychnine poisoning is u-sually due to 
asphyxia or collapse. 

Treatment. — (i) Give an emetic. (2) 
tannin, 30 grains in 2 oz. of water, or tincture 
of iodine, 30 drops in half a tumhh'rful of 
water. Follow this up with ancjther emc'lic. 
Later, perform artificial respiration, if 
feasible. 

OplUiM (and ' its alkaloids, Morphine, 
Codcin, etc.), as in Laudanum (tincture of 
opium), Paregoric, Dover’s Powder, Black 
Drop, Battley’s Sedative Solution, Godfrey’s 
Cordial, Dalby’s Carminative, Chlorodync, 
Nepenthe, Winslow^s Soothing Syrup, Syrup 
of Poppies. 

Symptoms. — After a period of mental 
excitement : (i) Headache, weariness, 

drowsiness ; (2) Lessening of sensibility ; 

(3) Pupils contracted to “ pin-p()int ” and 
soon fixed ; (4) Blueness of face, skin col 3 ; 
(5) Relaxation of muscles ; (6) Slowness of 
respiration, stertor ; (7) Coma. 

Treatment. — (i) Emetic (emetics act 
badly in these cases ; the best is mustard). 
(2) Give hot strong coffee (i pint). (3) Per- 
manganate of potassium, 10 grains in half 
a tumblerful of water. (4) Rouse patient 
by movement, dashing cold water in his 
face, etc. (5) If somnolence gains ground, 


Symptoms.- T‘)ebility; nairsea; Imdity of 
surface of body; pupils dilated; convulsions. 
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perform artificial respiration and apply 
warmth to the cxtrcinilics. 

The danger in opium poisoning is failure 
of the respiratory centre. Tliis is why the 
patient must be roused at all costs ; do nut, 
however, exhaust him bynoo much move- 
ment. When improvement is decided, l<jt 
him sleep, but watch him for fear the breath- 
ing stops, when artificial respiration plus 
oxygen inhalations are indicated. I'he heart 
may also fail after apparent recovery. VVatcli 
the pulse. Never give alcoholic stimulants in 
these cases. 

Paraffin, PF/rRorKUM, or Petrol. 

Symptoms. ■ (i) Burning jjain in alimen- 
tary tract. (2) Vomiting of matter smelling 
of and looking like paraffin. (3) Thirst, 
rcstle.ssness. (4) Odour of oil in breath. 
(5) Feeble respiration. (6) Signs of collapse. 
(7) Coma. 

Treatment.- •Emetic followed by stimu- 
lants, warmth and friction. 

Piio.SPiiORUS, as in lucifer matches 
{only those made of yellow phos])horus, those 
made of red phosphorus being insoluble and 
innticuous), rat poison, vermin killer. 

Symptoms. — When these occur early— a 
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The Watcr-Hcmlock or (U^wbane, some- 
times mistaken for parsnips. 

few hours after swallowing the. poison, they 
arc : (i) A taste of garlic, (i) A burning 
pain in throat and abdominal swelling with 
(green or black) vomiting of blood. The 
vomit has otlour «)f garlic and is phosphores- 
cent (luminous) in the 
dark. 'I'he urine is 
scanty and may contain 
blood. 

If ihc patient docs not 
die, there may be an 
intermission of a few 
days (no fresh symptoms), 
but this may be folio w'cd 
by jaundice, enlargement 
of the liver, great de- 
bility and finally coma. 

'Erf, AT me NT. — (i) 
Emetic, preferably sul- 
phate of copper, 3 grains 
in 4 oz. of water every 
five minutes until vomit- 
ing occurs, then every 
half-hour for four doses. 
The copper salt acts, 
not only as an emetic, 
but as an antidote 
(neutraliser). (2) After 



THE POISONOUS HEMLOCKS— III. 

Lift — ^The Lesser Hemlock or Fool’s Parsley, very similar to the edible 
parsley. Right — The Hemlock Water-Oropwort, a very poisonous 
• variety found along ditches and river-banks. 
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free vomiting, give old or Frenth turpentine, 
40 drops in 1 o£. of water every 1 5 mimttes, 
for one hour, then thrice daily. Do not give 
Amniran or dftmnn tmpentine. (3) Give J oz. 
Ep.som salts in half a tumbleiful of water. 
(4) Avoid all oils and fah, 

Tobacco and its alkaloid Nicotine. 
AI.S0 rontainetl in some insecticides. 

Symh’ioms. 'fhe action of nUotine on the 
heart is as follows : It fiist slows the beats 
by stimulating the pneiiniogastric (vagus) 
nerve ; this nerve then becomes exhausted 
and the sympathetic then takes the pre- 
dominance and the beats are quickened. 
This leads to (‘xhaustion of the heart-muscle. 
I'he sympt<*ins appear in the following 
order: (1) Burning acrid sen-sation in 
mouth and throat. (2) Deprr.s.sion, giddi- 
ness, nause<i, vomiting, coldness of the body 
surface, with clammy sweat. (3) Unton- 
sciousness, with feeble breathing. (4) (k^ma. 

Trfaimfnt. - (i) Emctii ; (2) Stimu- 

lants and warmth to the extremities. (3; 
Artificial respiration. (4) Keep the patient 
lying down. 

Turpentine (Oil and Spirits of Tur- 
pentine, Turps and Camphene). 

'Fhese cases are rare and ha\e occurred 
chiefly in children. I’he symptoms resemhle 
somewhat those of opium poisoning. 

SyMProMS,— (i) Odour of turpentine in 
the breath. (2) Breathing stertorous. (3) 
Pupils contrac ted. (4) Convulsions ami 
coma. (5) Bladder iirilation, urine smelling 
like violets. 

TRFA’iMFNr.(i) Emetic followed by (in 
adult) Epsom salts, | o/. in half a tumblerful 
of water, (iive a child a smaller dose. 
(2) Demulcents. 

Veronal (taken, commonly, fcT in- 
somnia). 

Symptoms. — Somnolence ; unconscious- 
ness; cyanosis (blucnc.ss) ; cold extremities ; 
coma. 

Trfatment.— Emetic, i pint of hot strong 
coffee with 1 oz. of castor oil. If unable to 
swallow, inject into the bowel. 

Zinc as Sulphate (White Vitriol) and 
Chloride (Barnett's Disinfecting Fluid). 

Symptoms. — (i) Corrosion of lips and 


mouth. (2) Pain in throat and stomach, ^ 
with difficulty in swallowing. (3) Blood- 
stained vomiting. (4) Rapid pulse and 
breathing. (5) tVmvulsions, paralysis and 

coma. 

Treatment.— 'D o not give an emetic, (i) ' 
Give large draughts of egg-white and milk. 
(2) Large quantities of bicarbonate of sodium 
in warm water (i teaspoonful in half a 
tumblerful of water, and repeat). 

RECOGNITION OF THE POISON 
TAKEN 

The prompt recognition in a case of 
poisoning of the drug that has been swal- 
lowed or bicathcd is not always ea.sy even 
for the doctor. A few deductions drawn 
from the circumstances obsetved by the 
First-Aider and from the nature of the 
symptoms will prove useful as guides to a 
< on ec t cone fusion. 

7 ’he fcdlowing poisons are frequently taken 
with suicidal intent : - 

Opium and its various preparations (com- 
monest of all poisons) ; Oxalic ac id ; Rat 
Paste or Vermin Killer (Stiychnme, Arsenic 
or Phosphorus) ; Prussic Acid or Gyanidc 
of Pottissium ; Chloral ; .Sugar of Lead 
(acetate); .Stijelmine ; tlail>olic Acid. 

I’hc following poisons arc usually taken 
unintentionally : 

Patent medicines of all kinds ; Carbolic 
Acid ; Poisonous Plants and Mushrooms ; 
Indigenous Poisonous Plants* ; Woody, 
Garden and Deadly Nightshade (all con- 
taining Belhadonna) ; Aconite, Monkshood, 
Wolf’s-banc or Blue Rocket (Aconitum 
Napellus) ; Foxglove (Digitalis Purpurea) ; 
Spotted Hemlock (Conium Maculatum) ; 
Arum (Arum Maculatum) ; Golchicum 
(Colchicum Autumnale) ; Bryony (Bryonia 
Dioica) ; Henbane (Hyoscyamus Niger) ; 
Fly Agaric (Amonita Muscaria) ; Mezercon 
or Spurge Olive ^Daphne Mezeredm) ; 
Laburnum (Cytisus Laburnum). M(»t of 
these plants have been mentioned in the 
preceding pages treating of poisons. 

The patient is dead on your arrival. A 
huge dose of any active poisonous drug may, 

* From Murrell's WuU to do in Cases tff Poisomng. 
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of course, prove quickly IVilal. The more 
probable hypothesis is, however, lluil a 
quickly acting drug has been absorbed. Of 
such drugs, think of Prussic Arid (or (lyanide 
of Potassium) ; cither of these may kill in a 
few minutes. Other quirkly acting drugs 
arc Oxalic Acid ; Strong Ammonia ; Car- 
bonic Oxide ; (Carbonic Acid, 

The patient is in a state of coma.' Hiis 
at once suggests Opium or its pn^para lions ; 
a large dose of Alcohol ; Chloral ; C'lhioro- 
form ; Camphor. 

The patient is collapsed. T he reader 
will have noticed tliat most poisons induce 
collapse after an interval nu»rc or less jun- 
longed. Vhe lethal agents he should tliink 
of more particularly arc : Alkalies ; Strong 
Acids ; .\c.onitr ; Antimony ; > 

Tobacco. 

The patient is wandering (delirious). 
'Think of Belladonna ; lIyos( yainus (Ibai- 
baiie) ; Stramonium ; ("amiabis Indira 
(Indian llc^rnp) ; Alct>lu)l ; (!amphor. 

The patient's muscles are tetanised 
(contracted). This should suggest at emre 
Stryrhniiic or Nux Voniira, 

The patient has convulsions.- No useful 
deductions to be drawn. 

The patient is paralysed.- Think of 
CiOnium (Hemlock) ; Aconite. 

There is dilatation of the pupils. — 
Belladonna or its alkaloid, Atropine ; Acon- 
ite ; Goniuin ; Alcohol ; Chloroform. 

There is contraction of the pupils. 
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Opium (‘* pin-point pupils) ; Pliysoslig- 
ininc; Chloral. 

There is a dry skin.- Belladonna or 
Aircjpine ; Hyoscyamus (Henbane) ; Stra- 
moiiiuin. 

There is a skin-rash. — Belladonna or 
Atro]une (like that of Scarlet Fever) ; 
Siramoniuin (a similar rash) ; .\ntipyrinc. 

A peculiar odour of the breath is per- 
ceived. - Prussic Acid; Alcohol; C'ariKdic 
Acid ; Ammonia ; Chlorofonn ; Iodine; 
IMiosphorus ; Camphor ; Nitro-bcn/cne. 
Do not forget that Laudanum ('Tincture of 
Opium) is nftru tak( n in stout. 

The mouth is bleached. 'Think of the 
Cnrrosix cs. 

The mouth, tongue and lips are numb. ^ 
A<'onilr. 

'There is vomiting. Arsenic; Antimony; 
Digitalis (Toxgloxe) ; (\omit is grass-green) 
Anmile ; Phosphorus (vomit is luminous in 
the (lark). 

There is purging. Initant poisons or 
VioIcMit Purgativ(*s. 

There is colic. Lead (|>ain around navel 
and M’lir\'('d by |)rrssmc); Cop|)c‘r ; Ar- 
senic ; Colorynih. 

There is cramp. Lead ; Arsenic ; Anti- 
mony. 

'The drug was inhaled. Ammonia; Kthcr 
or (Ihloroforin ; Benzine; Carbonic A«id 
(ias ; (iarbonic Oxide (las ; Coal (ias ; 
Sewer or C<‘ssyMM>l fJas ; Cc*llar, Wt'll, or 
Mine: (ias (choke-damp). 


UNCONSCIOUSNESS 


T HK rirst-Aidcr will, certainly, in the 
course of his ministrations, have to 
deal with eases of unconscifnisiicss ; 
it therefore behoves him to acquire some 
knowledge of the possible causes «)f this 
condition. 

These arc : Asphyxia ; Cranial Injury' ; 
Cerebral Haemorrhage (Apoplexy) ; the 
formation of a clot in the blood-vessels of 
the brain (Thrombosis) ; the migration of 
a blood-clot or a fragment of a discasc<l 
heart-valve to the brain (Kmboli.srn) ; Dia- 
betes ; Epilepsy ; Uraemia ; Poisons, par- 


ticularly r>pium and ahohol ; Fainting ; 
Heat-stroke ; Infantile Convulsions (this 
and Epilepsy will be discussed under the 
heading “ Fits ”). 

If a uisioRV of the unconscious peram 
from a fneiid or acciuaintam e be proctirablc, 
it is tf) be eagerly welcomed ; you 
diagnosis, jjj, patient is 

subject to epileptic fits ; that he is under 
treatment liir diabetes or for Bright’s disease 
of the kidneys ; that he has lately complained 
of headache or that he has had pr«vious 
attacks of insensibility. 

4E 
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AN AMBULANCE MAN AT WORK 

A spectator collapses at a crowded football match. Over-crowding and long-standing are common 

causes of fainting fits. 

I’hc MOOK or ONSET uf the attack should be Find out if tiie coma is complete or only 
ascertained- -whether it was sudden, as in partial. Note if there be any response to 
apoplexy, or gradual, as in diabetic coma. shouting, pinching, or the presentation of 

Frequently, however, no such information smelling .salts to the nostrils. Notice the 
is forthcoming. In this case the First-Aider quality of the breatliing, whether noisy and 
must exen.‘isc his common sense based upon stertorous as in apoplexy ; slow, almost 
his knowledge and experience. He must, inaudible, as in opium poisoning ; slow, 
first of all, carefully seek for signs of injury, feeble and often irregular as in fainting ; 
especially of the skull. or deep and sighing, as in diabetic coma. 

He should note the general physical appear- Smell the breath. Never forget, howe^'er, 

ance and build of the patient. A stout, that unless you are the first on the scene, 
congested individual, with a suffused coun- brandy or whisky will, almost certainly, have 
tenance, breathing noisily (stertorously) sug- been poured into the patient’s mouth by 
gests cerebral haemorrhage. If he has a bystanders. Then, again, laudanum (tinc- 
wasted, emaciated frame, he is more likely ture of opium) is often, in cases of suicide, 
to be suffering from diabetic coma. If he taken in stout, although the characteristic 
foams at the mouth and the foam is blood- odour of laudanum can be detected by one 
stained from a bitten tongue, and the con- familiar with it. The breath in diabetic 
tentsf'of the bladder or bowel are' passed, coma has a quite distinctive odour (of ace« 
he is probably an epileptic. tone), resembling that of apples. In ur£mic 
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coma' (a complication of Bright’s disease), 
the breath often has a urinous odour. 

The bodily temperature is rarely helpful. 
In one instance, however, its marked cleva- 
, tion distinguishes a ease of j)oiitine haemor- 
rhage (rupture of an artery in that part of 
the brain called the pons varolii) ftx>m opium 
poisoning, in which no such rise occurs. In 
both these conditions, the pupils arc greatly 
contracted. In heat-stroke, the body-tem- 
perature may also be very high. 

Pick up the arms and legs, and let them 
fall. If the limbs on one side fall more 
“ dead ” than do those on the other side, 
there is paralysis from some local pressure 
or destruction in the brain (hemorrhage, 
thrombosis or embolus). In such a ease, 
the mouth will be drawn towards the healthy 
side and the cheek on the paralysed side 
will flap lotMcly in breathing. Here the age 
will be of help. In an elderly man, the cause 
is most likely to be haemorrhage ; in a young 
man, disease of the arteries of the brain from 
syphilis ; in a child, emlKjlisnt (a clot or 
fragment of a diseased heart-valve detached 
and carried by the blood-current to the 
brain) . 

The pupils of both eyes may be dilated. 
This is the case in the corna following an 
epileptic fit, in urazmlc coma and in general 
compression of the brain. It is the mo.st 
..usual condition in deep coma. 

• Bilateral contraction of the pupils is seen 
in opium poisoning and in liaeuiorrhage into 
the pons varolii. 

Squint is strongly suggestive of meningitis 
(inflammation of the brain-membranes). If 
blood be seen in the passage of one of the 
cars, it may be evidence of a fracture of the 
baseaof the skull. 

The various conditions causing insensi- 
bility will now be discussed in detail and 
the appropriate immediate treatment indi- 
cated. • 

r. Paining f Syncope) is due to a deficient 
supply of blood to the brain. This induces 
„ . . a temporary loss of consciousness. 

stntuig. majority of cases of fainting, 

the “ fit ” is of a transient character, lasting 
hardly one minute ; in some instances, how- 
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ever, e.g. when the heart is diseased or after 
a sc\erc lurmorrhagc, it may have a much 
longer duration. 

The CAUSES arc numerous. Some persons 
faint from slight cau-ses - strong emotion, 
fright, had or gcKKl news, overwhelming joy, 
di.sgust excited by a disagreeable odour, foul 
heated air, the sight of blood or of an 
accident. The exciting causes may, again, 
be a blow on the abdomen or on the head, 
acute pain (as in renal or biliary colic, both 
being from the passage of a stone), a sudden 
resumption of the standing posture, especi- 
ally when the heart is not in a healthy state. 
Serious synro|>c may follow the action of a 
strong purgative in a delicate \yomau. Un- 
wonted exertion, such as running to catch a 
train, will, especially in persons no longer 
young, sometimes occasion an attack of 
fainting. I'his same elderly person may 
bring on an attack by getting out of bed 
suddenly, more especially if a distended 
bladder be as suddenly emptied. A debili- 
tating illness favours syncope, if, during con- 
valescence, an abnipt resumption of the 
erect posture be made, even in bctl. A 
profuse hsemorrhage Ibllowed by shock, 
fatty degeneration of the heart-muscle, a 
previous attack of diphtheria are sometimes 
the forerunners of the most dangcrrnis faint- 
ing fits. The attacks arising from these 
various causes should serve as a warning to 
the victims. They should avoid heated, 
ill-ventilated rooms, very hot baths, tight- 
ness of clothing, prolonged fasts, unusual 
exertions and excessive smoking, especially 
in crowded smoking rooms. 

A fainting fit in a person whose heart is 
diseased may prove quickly fatal. The 
majority of such attacks are, however, .soon 
recovered from. 'I’here may be warning 
SYMPTOMS such as dizziness, dimness of sight 
and hardness of hearing, and a .sinking 
feeling. Then the patient is .seen to become 
very pale, cold drops of sweat may appear 
on the hands and face, and he sinks uncon- 
scious. Should this condition last more than 
a few seconds, a serious cause may be at the 
bottom of it and a doctor should be sum- 
moned. 
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First-Aid Treatment.— A threatened 
fainting fit should be thus treated : Get 
th«; patient quickly into the <»pen air or 
near an open window, lay him down with 
his head lower than the bodj^, loosen all con- 
strictive clotliing and give him a teaspoonful 
of sal volatile in a wincglassful of water. 
When the fainting is complete, carry Inm 
with his head low to the open air, loosen his 
clothing, dash cold water on the face and 
hands, hold smelling salts to the nostrils, 
keeping his head always lower than the 
body. When consciousness returns (not before) 
give sal volatile or a hot drink. If the stimu- 
lant be poured into the mouth before the 
return of consciousness, the First-Aider may 
find that he has been dealing with a case of 
cerebral haemorrhage and not with one of 
syncope. This stimulating treatment wouhl 
then be wrong. 

If the fainting be prolonged, and the 
doctor have not arrived, the limbs should 
be massaged in the tlirection of the venous 
flow, i.e. towards the heart. Shovdd uncon- 
sciousness be further prolonged, apply a 
mustard leaf over thi' heart region (avoiding 
the nipple), a covered hot-water bottle to 
the feet, and perform artificial respiration. 


2. Asphyxia has already been fully dealt 
with (sec page 1151). 

3. A distinction must be made between 
shock and collapse. In both there is great 

nervous dcpre.ssion and weakness. 
Shock and ^.{jich may bring the sufferer very 
o apse. death. When this condition 

appears suddenly afier an operation or a 

bad injury, it is called shock ; when it 
appears gradually in the course of an exhaust- 
ing di.sease, it is called collapse. One of the 
causes of profound shock is extensive burns, 
especially of the abdomen and of the perin- 
eum (the fork). The condition results from 
the exhaustion of the vaso-moton centre in 
the medulla oblongata, the function of which 
nerve-centre it is to maintain the normal 
calibre of the arteries and thus keep up 
blood-pressure, I'he arteries dilate, the 
blood collects in the abdominal vessels, and 
the brain becomes anamiic. Another cause 
of shock is seen in railway smashes, the 
injuries being crushing or laceration of tlie 
limbs, etc. Finally, a fruitful cause is an 
injiny involving the abdominal org.ins and 
loss of blood. Clollapse is seen in the final 
stages of conditions such as peritonitis, 
chohrra, bowel obstruction, lyfdioid li-ver, etc. 

, i'he SYMPTOM.': 

show the face jial 1 id 
and shrunken, the 
skin cold and 
clammy, the 
breathing shallow 
and slow, and the 
pulse small and 
weak. 'Fhe tem- 
perature is sub- 
normal (below 
98 ,.j."F.), thCvCyes 
are sunken and 
pupils dilated ; 
there is jgreat 
thirst. Recovery is 
shown by a return 
of colour to the sur- 
face, a rise of tem- 
perature, stronger 
pulse, and, some- 
times, vomiting. 
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A demonstration by railway ambulance men, including treatment for the severe shock which 

accompanies such disasters. 


First-AiI) Trkatmknt. -- Keep llic and cuiilusion ol' llnniglil lo ronipictc in- 
patient lying down indoors ynd in bed, sur- scii-sibilily. The (ondilion is closely allied 
round him with hot-water bottles (lo feet, to shotk ; indeetl, there may be some difli- 
armpits, inside of thighs) and hot blankets, eully in distinguishing the one. liom the 
See that the bottles are aderpiately pioteeled other. In a well-marked i ttse, then* is more 
.by flannel covers. Raise the fool of the bctl or less c omplete uneon.sclousnc.ss, but the 
on blocks so as lo favour the brain circu- patient can some times be roused by shouting, 
lalion. Give sweetened hot* coffee, but avoid He lies cm his back with his muscles relaxed ; 
alcoholic stimulants. In \ery se\erc eases, the eyelids are elosed and insen.sitivc to 
apply flannel roller bandages, not Ujo touc h ; the pupils are generally equal and 
tightly, from the toes and the lingers up to often coniractcd, and they react to light, 
the roots of the limbs, so as to confine the In scwerc* t a.scs, they an; dilated and fixed 
blotyl to the ana'inic brain. Should the (do not react lo light). The bcKly-surface is 
breathing become enfeebled, perform arii- cold anti clammy, the re.si)irations shallow, 
ficial respiration. sigl‘i“g J^kI slow, the pulse rapid, weak, and 

4., Concussion of the Bruin is a condition nearly impalpable ; the temperature is at 
resulting from a shaking or bruising of the first subnormal ; there may be unconscious 
Concussion. after a blow or fall on the evacuations from the bowel and bladder, 
of the 'head, or a fall from a height on 'I'liis condition, after lasting a eonsitlerable 
Btain. jjjg buttocks. time, may change lo one of deeper uncon- 

Theseverity of the SYMPTOMS depends upon sriousness and death, or there, may follow 
the greater or less violence inflicted. Tliey the symptoms of inflammation, eomprc.s^ion 
may tary from a slight momentary giddiness or irritation of the brain. In the milder 
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cases, reaction sets in. The pulse and breath- 
ing improve, consciousness is more or less 
restored ; the patient may be aide to give 
his name and address. The impmxcment 
continues, vomiting occurs (this is a good 
sign) and ht: may suffer from headache for 
a few days ; there may be a rise of tempera- 
ture. Complete rccijvery may follow, but 
ohen there are left loss of mcnu)ry, an irri- 
table temper or defective speech. In the 
severest <'ases, all memory of the accident 
may b<* h)st. 

FiRS'i'-Aii) TrkatmenI’.- -I’his is the 
same as for shock. Keej) the patient in bed 
in a darkened room and v«;ry cpiict ; avoid 
stimulants, unle.ss a fatal terminatit)n be 
apprehended, when biandy in hot coffee 
may be injected into the Iwwel. An ice-bag 
may be applied to the head. 

5. Ciompression of the Brain is caused by 
a liead injury leading to pressure on the 
Compres- ^^^ain from a depressed bone or 
sion of from a clot of blood either between 
the Brain. ;ijid the membranes, 

between the membranes themselves (dura 
mater, arachiutid and pia mater) or between 
the innermost membrane and the brain. 



A CAUSE OF APOPlJEXY 

A burst blood-vessel in the brain — the 
commonest cause of apoplexy or “ stroke.” 


The SYMPTOMS arc paralysis of one side of 
the body, profound insensibility with ster- 
torous breathing, unequal pupils, and a 
full, slow pulse. Where the compression is 
due to a clot of blood collected between the , 
skull and the dura mater (the outermost 
membrane), the .symptoms may be deferred 
until some hours after the injury. 

Kir.st-Aid Trkai’ment. — Drc.ss any 
scalp wound that may be present, keep tlie 
patient quiet in a darkened room, and await 
the arrival of the doctor. Give no alcohol. 

6. Aj)oplexy is what is commonly known 
as a “ stroke.” It is a loss of ronsriousnr.ss 
, caused by a sudden interruption 

pop txy. normal circulation in the 

brain. Tlici’c arc three causes of this con- 
dition : (i) the bursting of a bl<x>d-vcssel 
in the brain (ha'mr»rrhage) ; (a) the blocking 
ol a \ csscl in the brain by a clot or a li agmenl 
of a disea.sed heart-valve (embolism) ; (3) 
the gradual formation of a clot in an artcr)' 
of the brain usually occurring in an old 
person whose arteries arc degenerated 
(thrombosis). This dcpri\es a certain area 
of the brain of its supply of blood. 

In embolism the onset of symptoms is vciy 
siulden and w'ithoul winning. In thrombosis 
the onset is gradual. In ha’inorrhagc, the 
commonest of ail, the onset is sudden, but 
there may Isavc been warnings such as 
dizziness, headache, numbness or a weakness 
of an upper or a lower limb. 

The following refers to cercbi'al haemor- 
rhage, the commonest. The condition is 
more frequent in men than in women, and 
is unusual before middle age is attained, 
'fhe conditions favouring cerebral liicmor- 
rhage are chronic kidney disease and in- 
temperance in eating and in drinking for 
many years. V'iolent exertion, mental ex- 
citement or exposure to great heat may, in 
such a subject, bring on an attack. rThe 
stroke may be fatal, or the patient; though 
always liable to a fresh attack, may recover 
with one side of the body paralysed, impaired 
speech and an exaggeration of the emotional 
side of his personality. * - 

Symptoms. — ^Thc patient, with orVithout 
warning, suddenly becomes unconscious 
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with stertorous breathing, the ( hceks being 
puffed out at each expiration. The state of 
the pupils enables us to discriminate between 
drunkenness (the history of the seizure is 
here also instructive), opium poisoning and 
apoplexy. In alcoliolic* intc.ixication, the 
pupils are dilated ; in opium poisoning, they 
are contracted to a “ pin-point ” size ; in 
apoplexy, they may be contracted (but not 
to pin-point size), Init they may also be 
unequal in the two eyes, aiul they are in- 
sensible to light (fixed). To clclertiiine this 
latter point, expose the eye to a bright 
light. In a normal eye, such an exposure 
makes U>c pupil contract ; on the with- 
drawal of the light, the pupil dilutes, in 
apoplexy, neither the exjxjsurc to light 

nor its withdrawal has any effect. on the 
pupil. 

In an apoplectic, seizure of this type, the 
arm and the leg on one side arc seen, after 
being lifted and dropped, to lull helples.sly ; 
this is in marked contnist with the limbs on 
the other side, which do not (Imp so “ dead.” 
The pulse is slow jjnd the patient cannot be 
roused from his insensibility. 

First-Aid Treatment.- -Loosen all 
constrictive articles of clothing, especially 
alx)ut the neck, 'rurn his Ijead to one side ; 
this makes his bre.^thing less sterUuoiis. 
Keep him absolutely still in that po.siti(m till the 
doctor arrives. Keniember that bleeding is 
proceeding ami that the quieter the patient 
is kept the more chance there is of the arrest 
of the. bleeding. It is fal better to let him 
*lic in the room where the seizure took plaer 
than to remove him up flights of stairs. Do 
not undress him and do not lift him inU) 
bed. The only other ser\ ice the First -.Aider 
cap render is to apply an ice-bag t(j the head 
and to remove any false teeth that may be 
worn. 

■j. .Acitte Alcoholic Poisoni.nc. This 
subjcc( has already been discussed (sec 
page Ii6i). Should you he.sitate in your 
diagnosis between this condition and a}>op- 
Icxy, decide in favour of the latter, and 
give m emetic nor antidote. 

8. Heat-stroke and Sunstroke are variants 
of Ae same condition, the first being the 
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DIAGNOSl.S FROM THK KVH-PUPILS 


I'hc cyc^pupils arc (i) dilated in alcoholic intoxi- 
cation ; (2) contracted (to ** pin-points **) in opium 
poisoning ; and (3) insensible to light and may be 
contrucied unequally in a case ot‘ stroke. 


result dF prolonged exposure to a high 
tenipcialurc tinder rover, while the second 
rcsulls IVoni exposure to direct 

sJmtrokl ^ 

Although r)f most Ircqiient oc- 
currence in tropical zones, these conditions 
may ati.se in temperate climates during hot 
spells, espccinlly when there is a moist 
coiidilion of the attn<ts|)Iicre, for this greatly 
interferes with the cooling of the over- 
heated body. tJ;i.scs anr oflen etbserved 
among .soldiers stationed in hot climates 
when circumstances compel them to live in 
over-crowded and ill-vcntilateil barracks. 
Under similar conditions, sailors and those 
whose fH ciipations <*xpo.se tln*m to extremes 
of heat stokers, engineers and laundry 
workers are liable to .sulfer. In the tropics 
the newly-arrived F-uropean is more subject 
to those ailments than the native, though 
the latter is not innmine. 

There arc certain influences which pre- 
dispose to sunstr<.)ke and heat-.strokc, and 
included amongst these are general debility, 
disciisc of the nervous system, over-work, 
worry, fatigue, poor nutrition, intemperance, 
the wearing of tight garments, and living in 
insanitary surroundings. * 

In Hkai -s'iroke (or heat exhaustion) the 
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[S/»i»a/ ifiii/ ffi/ 

OVERCOME BY THE HEAT 

Ambulance men aitcndiiig to a case of sunstroke on a hot day» 


(HI, set may hv suildcii ; sonirtimcs there are 
warnings sucli as heailaehc, greal thirst, 
faintness, sonnuilence, nausea .ind tingling 
of the extremities. Prostration lollows, watli 
pallor and elammiiiess of tlie skin, weakness, 
sometimes syneope (rare), stoniai h a('he, and 
inability to retain tin' urine. In very severe 
eases there may bo eonvulsions, diflieult 
breathing, blueness of the skin and lips, a iiigi. 
leinpnuturc and d<'aili I'rom licarl-failuir. 

In SiiNSTROKK, tlicro may be warnings 
such as irritabiliiy and a feeling of weakness, 
wiih a dry skin and abnormal activity of the 
kidneys ; or the patient may be dizzy and 
eotnpiain of Iieadaehe. 

Tlic attack may be sudden, a violent 
headaolie preceding unconsc iousness. In the 
majority of eases, the seizure is less dramatic',. 
Restlessness, opprc’ssion, a (lushed face, a hot 
and dry skin, a rapid pulse and contracted 
pupils accompany \iolent headache, c ramp 
in the slumacli and freejnent passage of 
urine. I'hc temperature is found to be con- 
siderably raised (loi®, loa” and upwards to 
io(>“F.). If improvement sots in, the tem- 
perature falls in a few days to normal and 
consefousness returns. In fatal cases, the 
insensibility dc'cpcns. 


A milder lorm 

show's itself by 
abundant sweat- 
ing, pallor of the 
skin, blueness of 
the lips, dilated 
veins and blood- 
shot eyes. 1'hc 
patient may bc- 
iorue iinconseioiis, 
but he recovers in 
the shade. 

In Ollier cases, an 
exhausting march 
bri ngs on t he sy m p- 
tonis sucli as licad- 
ache and intoler- 
ance of light. 'riiis 
is not so dangerous 
a foim, but the 
headache may per- 
sist fora longtime. 

We sometiuK's reuci of a crime committed 
by a |)eisoii said to Iku(‘ had sunstroke. 
J'liis condition, iruh ed, doften leads to in- 
crciised irritability of lemj>er, loss of memory 
and great sum eptibilily to the innucnce of 
heat and alcoliol. K])ilc[)iu seizures may 
follow^ an altaek^of sunstroke, 

First-Aii> Treaiment'. Remove the 
patient into the shade and loosen tight 
clothing, especially about the throat. Sou.se 
the face and neck witli cold water. When he 
can sw allow', give a leaspoonful of sal volatile 
in half a tumblerful of cold water, and 
rejjcat the close, if ncrcssai'y. Should the 
temperature be raiserd, swathe him in a wet 
.sheet and rub k;c into the sculp. If, how- 
ever, the .skin is cold and the pulse weak, 
abstain from the wet sheet and apply* a 
mustard plaster to the chest. If the patient’s 
condition threatens collapse, a hot bath is 
indicated. If the breathing fails, perform 
arlificial respiration. 

For a time after sunstroke or hea):-strokc, 
the diet should be composed of milk, beef- 
lea, junket and such light ingredients. After 
an attack, hot climates should be banned, and 
also alcohol. When the patient has recovered 
his consciousness in an attack, give no alcohol. 
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FITS 


EPILEPTIC FITS 

E pilepsy is a disorder of (he nervoUvS 
system of which the dislinguisiniig 
feature is a sudden and complete 
loss of consciousness, 1‘ollovved or not fol- 
lowed by convulsions. This definition covers 
the two ituiin types : \i/., (i) (Irand mal 
or True l^jiilepsy ; (2) Petit mal, or MjiK)r 
Epilepsy. 

IVuc Epilepsy (Grand Mal) constitutes 
what is ordinarily known as epilepsy. It 
True Epi- invariably begins in late 

Icpsy (GramI infancy or in childhood ; it very 
Mal). raiify begins in adult life. 

It is certainly hereditary, that is, the 
predisposition to tlie disease (an be trans- 
mitted by the parent to the child. Neither 
of the parents may actually suffer from 
epilepsy ; but it sullices that they are viciiins 
of kindred mental diseases. Pairnts who 
arc chronic alcoholics are very liable to 
generate ejulejnic children. More than half 
the cases of epilepsy haNc had chronic 
alcoholic parents. 

Symptoms. '11 ic epileptic may ha\'e a 
warning, called an aura^ announcing the 
approaching attack. 1 hese Warnings include 
various sensations such as an itching c#f the 
arm or the palm of the liand, a feeling of 
sickness, a hcart-fliittcriiig, flashes of liglu, 
*a ringing in the ears or a particular odour. 
This warning, becoming well* known to the 
patient, sometimes gives him time Icj lie down 
in a safe place in expectation of a fit. In 
some patients there is no warning ; he falls 
down witli a cry. Even the warning may 
give no time for lying down, and so serious 
fall^ (down the stairs, into the fire*, etc.), may 
be incurred. 

The fit is marked by three stages : — 
^i.*In the Rigid Stage, the patient falls 
down uhcon-scious, often with a peculiar ciy. 
He then becomes rigid, all his muscles being 
contracted. His teeth arc clenched, his head 
usually turned to one side and drawn bac k, 
the hands are clenched w^itli the thumb 
turned into the palm. During this phase the 
^ breath is held. This lasts a lew seconds 


(ten to thirty) and merges into the second 
stage. 

2. In (h(' Convulsive Stage, the rigidity is 
transformed into violent jerkings of the limbs, 
of the facial muscles, especially those of the 
lower jaw*. 'J'hc t*yes arc nilled, and froth, 
often tinged with blood from the biting of 
the tongue, appears between the lips. The 
blueness (T the lip.s of the. first stage, caused 
by the suspension of (he respiration, n( nv gives 
way to a more natural ( olour, the breathing 
having been now n*sumed. At this stage 
the ('onU nls of the bladd(T may be passed 
uiK'onsciously. 'Hiis stage; lasts a minute 
or a minute and a half, and gives way to the 
third stage. 

3. In the Comatose or Exhaustion Stage 
the. patient is eom|jletely unconscious, and 
this may last seve nil minutes. He may then 
resume c()nscioiisne.ss, but he generally sinks 
into a profound sleep, 'The inseinsihility may, 
on llie other liand, merge into a quiet sleep 
without any sign of re.sumptif»n of conscious- 
ness. This sleep lasts some* hours. He may 
then wake up (juite his natural .self or perhaps 
c omplaining of headae he. 

In .soiiie instances, no .sle'cj) follows the 
fit, anel the whole affair may be over in a 
fc'w minutes, the* patient being, apparently, 
none tlie worse llir his contoi (ions. Post- 
epileptic crimes have been (ointnitted after 
the fit, the. patient having no recollection of 
the* act committed on eme*rgence from the 
seiztire. 

Minor Epilepsy (Petit iMalj is distinguished 
from the Cirand Mal by the absence of con- 

Minor ^tilsions. With or wdthout a 
Epilepsy warning or aura^ tlie patient may 
fPciitMal). j^ijclclrnly become livid, .stare 
fixedly and show an expressionless face. 
If he should hap])en to be speaking or eating 
he bce omes silent in the middle of a phrase 
or drops his knife and fork. In a few seconds 
he p<‘rhaps resumes consciousness, or goes 
on with his meal or l)is conversation as if 
nothing had occurred. Hr may, however, 
commit some eccentricity, sucli as taking olT 
his boots, yawn or stretch his arm. lie may 
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leave the room abruptly without greeting 
his conri])anions. 

Petit mal may last, as such, for years, 
but it finally becomes lost in the grand 
mal. 

Called after the late Dr. Hughlings Jack- 
son, who first drew attention to it, Jacksonian 
Kpilepsy dilfcrs from tlic preceding 
Jadwonian {oj-ms in that, during an attack, 
there is no complete unconscious- 
ness, and that the convulsive movements 
first originate in a particular region such as 
an arm, leg, or face, and remain thus local- 
ised or spread thence oIIkt parts of the 
body, 'I'lie patient may retain consciousness 
all through the seizure, or he may lose con- 
sciousness towards the termination of the 
attack. 'I’his form is the result of some local 
irritation of that part of tlic cortex of the 
brain which governs the movements of the 
muscles first afi'ected during the seizure. It 
is generally caused by thickening of scar 
tissue or of bone, the result of a fonucr 
injury. This pre.sscs on the brain and brings 
on the attack. 

Ura'mic convulsions and hysteria arc the 
two conditions likely to be confounded with 
epile[)sy. Remember that epilepsy beginning 
in adult life is very rare, and that while the 
bladder is frequently emptied unconsciously 
during the epileptic fit, this does not happen 
in an hysterical seizure. In hysteria also, 
unconsciousness may not be complete, and 
your utterances may be remembered after 
the fit is over. Uraemic convulsions will 
have to be diagnosed by the doctor. 

FIrst-Aid Trkatment of Epi- 
lepsy. — All that can be done is to prevent 
the patient injuring himself during the fit. 
Nothing that the First-Aider can do will 
arrest the seizure. The tongue can be pro- 
tected from a bite by the insertion of a slip 
of wofKl between the back teeth (rhain- 
tain your hold on the wood till the fit is 
over). Let the patient sleep after the fit. 
Should he complain of headache, apply an 
ice-bag to the head and allow him to sleep. 

For the relation existing between Epilepsy 
an<f Mental Disease — see Section on “ The 
Mind.” 


HYSTERICAL FITS 

Hysteria is defined as an unstable con- 
dition of the nervous system not caused by 
any organic disciise. It is commonest 
amongst Jews and far more common in the ^ 
Latin races (French, Italians and Spaniards) 
than in the Anglo-SaXons. It is said to occur ' 
twenty or twenty-five times more frequently 
in women than in men in this country. In 
France, men are much more frequently the 
subjects of its manifestations. 'Fhe horrors 
of the Great War, however, cs oked a good 
deal of hysteria lying latent in our soldiers. 

It is important to know that a good many 
women are distinctly hysterical without 
having any fits. Hysteria may manifest its 
presence in many ways ; it may mimic 
almost any disease. 

'I'hrce stages arc described : — 

1. In the First Stage, warning symptoms, 
such as depression, irritability or restlessness 
may be jiresent. The patient is, evidently. 

“ not herself.” She may have a pain on the 
top of the head which she describes as like 
that produced were a nail driven into her 
skull. There may be, also, great tcndcmc.ss 
of the breasts or in the lower part of the 
abdomen on each side. She may also com- 
plain of giddinfss and noises in the ears. 

A frequent syn:ptom is a sensation as if a 
ball were rising in the throat (globus 
hy.stcricus). This is c aused by spiism of the 
constrictor muscles of the gullet. The patient, 
may also first laugh and then cry and con- 
tinue to act thus \mtil the second stage. 

2. The Second State is the convulsive fit, 
which the inexperienced may mistake for 
;m epileptic .scazure. Wlien it assumes the 
epileptiform character, the patient utters a 
shriek, falls, and, once on the ground, throws 
her limbs about. Unlike the genuine epilep- 
tic, she carefully selects a soft spot to fall 
upon and thus avoids hurting herself. , An- 
other distinction is that she usually' seledls 
a time for her fall w'hen witnesses are present. 
She twists her mouth in all directions, rolls , 
her eyes about, grinds her teeth, and some- 
times foams at the mouth. The fit is more 
dramatic than the epileptic seizure, and is 
inspired by an evident de.sire to £xcite^ 
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PROIHCTING AN EPILEPTIC EROM SELF-INJURY 
During the convulsive stage of a lit, the only treatment consists in pulling a slip of wood between the patient’s 

back teeth to prevent him from biting his iongtie. 


sympathy and attract attention. It is, liow- 
cver, probable that the pcrforinaiicc is 
involuntary'- it is a part of her disease. 

Another type of fit eonsi.st.s of gymnastic 
movements — jumping, contortions or danc- 
ing till exhaustion ends tljc scene. 

Yet another type is what has hce.n c«Iied 
the dramatic type, histrionic attitudes in- 
tended to express various cmotiou.s being 
assumed (terror, defiance, appeal, attack, 
deicnce, etc.) . (Occasionally indelicate move- 
ments and attitudes are’madc and assumed. 
'I’his pha.se may end in trance (catalepsy) 
which may last many weeks. The power to 
mo\c a limb or limbs may here be lost or 
the patient may lose her voice. The fit is 
ctpcompanied by disten.sion of the abdomen 
(intestines) by gas and culminates in the 
passage of abundant urine. 

,Thc entire attack lasts from ten to thirty 
minujtes— a much longer duration than that 
of an epileptic seizure. The patient is not 
generally completely unconscious, unless, 
perhaps, towards the end. It is, therefore, 
well for witnesses to be careful about what 
they utter. 

*5. In the Third or " Latent ” Stage the 


patient is coinj.iarativcly tjuict, although there 
may be contractions of the arms, legs, lingers 
or toes, treinbliiig of the limbs, various liirins 
of ])aralysis. 'fhe contractions »»f the limbs 
may last indefinitely, but they may di.sappear 
.suddenly, cither .spcmtaneously or under the 
ministrations of a faith healer. Seances have 
of recent years been held at chajiels, where 
these sudden cures are not unknown. 7’he 
patient may be left after a fit in .a helplc.ss 
condition, being unable to walk or stand. 
Any form of paralysis may be. mimicked ; 
although she retains the power of moving 
the legs, she jirolesses her inability to stand. 
Pius may sometimes be stuck into her limbs 
without eliciting any expression of pain ; .she 
may also temporarily lo.se her sight, hearing 
or .smell, and she may be dumb, 'rhe.se after- 
maths of the fit are what are technically 
tailed hyilerical sligmaia. 

FiR.ST-AfD 'fiiKATMENT. — If you arc 
sure lliat you have, to deal with an hysterical 
fit, make the patient eornfiirtahle, and leave 
her alone. This will generally shorten the fit 
which entails no danger to lUe. C.)n lt;aving 
her, see that oflieious bystanders also leave. 
This do-nothing prtlicy may, at first .sight,^ 
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appear unfeeling ; it is, in reality, the wliilw suincliincs showing ; then twitchings 
Icindesl iliat can be atloi)le(l. The craving for begin in the eye or face musdes or in one of 
sympathy m tfic hystcrh al person is almost the limbs, 'lliesp twitchings spread to all 
unbelievable ; the failure to satisfy it is a the body. In most cases, the convulsions 
benevolent measure and should be always become general ; they may, however, be 
adopted. limited to one .side of the body. There arc 

grimaces, the neck is thrown back, the hands 
INFANTILE CONVULSIONS clenched with the thumbs turned into the 

In infamy the ncrve-cenircs arc very palms and a quick spasmodic, coniraclion 
unstable. 'I'he brain grows more timing of the extremitit's occurs. (.lonsciousncss is 
the first year of life than in all the succeeding lost ; the breathing is feeble, and the pulse 
years ; this rapitl growlh jjrcdisjHises to weak, slow or rapid and often irregular, 
functional derangement. After the period of 'I'lie face, at first pale, becomes blue. The 
infancy, convulsions are much less fretpieiit ; contents of the bladder and bowel may be 
after the age of seven years, they .'ire rare, unconsciously evacuated. 'J'hc convulsive 
'I’he majority of att.acks occur in rickety movements are made up of alternate flexions 
children; indeed, where a child has con- and extensions of the limbs. The attacks last 
\ulsions without obvious cause, look out for from a few moments to half an hour, the 
signs of rickets. Clonvulsions are also often movements becoming gradually less frequent, 
the first signs of the invasion of ])neumonia When they cease, the chihl is in a slate of 
and si arlet lover ; less frequently of measles stupor. 'I’ht; attacks may recur, but gener- 
or diphtheria. In wluRiping cough, coiivul- ally they arc not repeated, 
sions arc more fre(|uent than in any other Death tnay follow' a single attack ; this is 
infectious di.sca.se. Teething and worms are rare, unless the infant is very’ >oung and 
often .said to provoke convulsions ; ai ute rickety. Death is due to asphyxia or exhaus- 
and chronic indigestion ate also amongst tion. The attack may leave no bad result ; 
the most fretpuMit causes. The presence in sometimes, however, it may cause .serious 
the stomach or intestines of undigested fof)d brain damage, due mrest li equently to 
is \ery freciuently the exciting cause. (])ne ha-morrhage into, the membranes covering 
attack of convulsions renders the child more the brain. The attacks may be very' numer- 
liable to a second, and where tlu;rc have been ous, one following the other. In these cases, 
.several attacks, smaller and smaller irrita- the child may be left an epileptic, although 
tions will cause a recurrence. this is unusual. 

At the beginning of a convulsive attack FiRST-AlD Treatment.— Send for tin. 
the supply of blood to the brain is dimin- doctor. Bearing in* mind the condition of 
ished ; tliis is i'ollowed by the opposite the organs brought on by the convulsions ‘ 
condition, viz. ; an engorgement of the - brain intensely congested, the lungs and 
v'cins. In infants who die during an attack, other body-organs in the same state, and 
the brain and its covering membranes arc the right heart gorged with blood — the indi- 
intcnsely congested (full of blood) ; there cations arc to bring the blood to the surface 
may ;dso be small or large ha'.morrhagcs. of the body. For this purpose, put the infant 
The lungs arc also deeply congested and the into a warm bath, and apply an ice-bag or 
right chambers of the heart distended with cold compresses to the head. As soon as tjic 
dark clots of blood. child is quiet, give a teaspoonful of easlor oil 

The Symptoms show, in some instances, and empty the bowel by slowly injecting into 
warnings such as irritability, restlessness and it half a pint of warm water. * 
twitchings of the muscles of the hands, feet. Never forget that in these ca.ses the exciting 
face or eyelids. Inthcmajority of cases, these cause is most frequently the irritation of 
warnihgs arc absent, the attack being sudden, undigested food in the bowel, especially if 
« The face is pale, the eyes fixed, only the the child be rickety. * 
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METH(mS OF CARRYING EMHRGENCY PATIHN TS—l. 

(i) Transport in an upright position by one bearer; (2) Ihe “fore and aft*’ method with two bearers; 

(3) Demonstrating the three-handed seat. 


TRANSPORT OF EMERGENCY PATIENTS 


A FKW rmiarks on the means of trans- 
port of patients and on the method 
of utilising them will he tist ful. 

"riie position vvhieli patients should assume 
during transport depends .upon llie seat of 
llic injuries, if any exist, and also uptui the 
symptoms piesciU, e,g. shock, liiintness, etc. 

Tims (ij The Sitting Position will he 
siiitahlc Ibi* those who are not \'ery .seriously 
injured in the upper segment of the body. 

{2) Tlie Half-Recumhent Position may he 
'adopted for those whose ehest-region is 
injured. 

(3) The Rccuinbenl Position is suitable 
for all veiy serious injurii’s of the liead, chest, 
or, abdomen ; also for frai tures and joint-, 
injuries of the lower extremilies. It is hardly 
necessary to add that cases of shock, syncope, 
an/1 severe haemorrhage should be carried in 
the riy:umbcnt posture. 

It is taken for granted that, before trans- 
port is ’effected, Krst Aid has been given 
(fractures fixed, wounds dressed, etc.). 


where only om beariT is available. "Hie cases 
thus ilealt with by one j)c‘rson inrliiile those 
whose injuries arc limited to the head, ne<'k, 
or upper segiiK’iil o( the body. 

I. TkANSJ'ORT in an lipKJGHT PoSMION.— 
'i’he bearer plans himself on the uninjured 
side, puts his sliouldcr under the armpit of 
llie [latienl who passes his arm across I he 
back of the bearer’s n«;t k and so over his 
slioulder. 'I’he bearer grasps the wrist of 
this arm with tlie hand of that side and 
passes his other arm around the palient\s 
waist. 

•2. In thk Bearer’s Arms. 'I’his is a 
ire ominendal^Ie. rneUiod where the. patient 
is light and the distaim* short. 

3. 'I’he Pn:K-A-HAf:K Method.- -T he pa- 
tient g«!ls on the bearer’s back with the 
w'ell arm over his shoulder ; the bearer 
passes his ani\s under the patient’s knees 
and grasps the wrist hanging from the 
shoulder with llie hand. 

The Fireman’s Lift. — This is in use in the 
Fire Service. Kneel down on both knees 
ju.st beyond the patient’s head. Tutn his 
face downwards, placing his arms straight . 


TRANSPORT BY ONE BEARER 
Wc will first deal with circumstances 
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THE FOUR-HANDED GRIP 
Showing how tlte two bearers grasp each 
other’s wrists in the four-handed seat. 


at Ills sides. Place your hands under his 
arnipiis, raise his body as high as is feasible 
in this position, allowing it to rest on one of 
your knees. Shift your arms so that they 
encircle, his waist, interlocking your fingers in 
order to keep your arms in position. lift him 
to an erect po.sition ; then, grasping his 
right wrist with your left hand, bring his 
right arm around your neck, stoop until your 
liead is under his body, passing your right 
hand between his legs. Bringing his weight 
well on your back, grasp his right wrist 
with your right hand and rise to the erect 
position with the patient’s body bent over 
your shoulders. If the patient be a female, 
pass your right hand over both legs. This 
lift should only be attempted by a jtro»^ man. 

'['liK French Fireman’s Lift. Place the 
patient in a sitting posture, pass a strong 
strap or cord under his thighs, bringing its 
centre between his buttock-folds. Now cross 
the strap over the front of his peK'is, carrying 
the ends backwards under his arms. Then 
sit down back to back with the patient, pass 
the ends around your body and tie them 
in front of your chest. Now rise to the 
standing position. 

TRANSPORT BY TWO BEARERS 
The? Two-handed Seat. — One bearer 
.being on the right and the other on the 


left of the patient and facing inwards, 
each kneels on the knee nearer the 
patient’s feet. They then place their 
hands beneath his armpits, raise him 
to the silting posture, resting him against 
their other knees. They now pass their arms 
in front under the patient’s thighs and lock 
their fingers with the palms uppermost. 
Ha\ing thus formed a scat, they rise together, 
lifting the patient from the ground, and 
placing their other hands on each other’s 
hips, telling the patient to pass an arm 
around the neck of each bearer. 

The Three-handed Seat.— This scat, 
suitable for patients who are not absolutely 
helpless while they arc being lifted, is 
superior to the two-handed seat, being 
firmer and enabling the bearers to march 
better. 

To form the scat, the bearers station ihem- 
.selves to the right and the left of the patient, 
looking towards him. The bearer on the 
right seizes his own left forearm with his 
right hand and grasps with his left hand the 
left forearm of the bearer on the left, who 
grasps with his left hand the right forearm of 
the bearer on the right, placing his right, 
disengaged hand on the loft shoulder of the 
right bearer. Suxiping, the two bearers 
place the seat so prepared beneath the 
patient’s hips and lift him. The patient 
places an arm around each bearer’s neck. 

The Four-handed Seat. — ^'Fhis is a good 
seat for a patient who is not disabled enough 
to be unable to support himself by his arms 
placed over the bearer’s shoulders when 
seated. It is also less fatiguing for the bearers 
than the preceding seats. 

The bearers, placed on each side of the 
patient, facing each other, grasp their ovm 
left wrists with their, own right hands and 
each other’s wrists with their left hands. 
They now stoop, place the square seat thus 
arranged beneath the hips of the patient, 
who passes his arms around their i\ecks as 
they rise. 

In marching, the bearers should approach 
each other and the intervening patient as 
much as possible, the bearer on the rieht 
stepping off with tlie right foot and tm 
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bearer on the left with the left foot (i.e. each 
with his forward foot). 

Improvised Seats. — Those arc less fa- 
tiguing to the bearers than tlie hand-seats, 
and more comfortable for the person borne. 
Construct them out of canv^, a jack-towel, 
a board, straps, etc. 

Three Firemen’s Bei.ts Seat — Formed 
by buckling together three firemen’s belts 
so as to form a loop. Forming 'with this, by 
twisting, a figure-of-eight, pass the two ends 
of the loops over the heads of the bearers, 
allowing the centre to hang between them 
to form the seat. Lift the patient onto this 
seat after stooping to do so. Crossing their 
arms behind his back, they place them on 
each other’s hip>s and rise, the patient passing 
an arm around a bearer’s neck on each side. 

The Horizontal Position — 'I’his can be 
effected by the “ fore and aft ” method or 
by the beairrs being on the same side of the 
patient. 

In the first method, bearer A, placed at 
the head of the patient, stoops, puts his arms 
under the patient’s armpits, interlocking his 
fingers in front of the patient’s chest. Bearer 
B, placed between the patient’s feet with his 
back turned to the patient, stoops and grasps 
the legs behind the knees. The bearers then 
rise simultaneously. If the patient be a 
woman, bearer B carries both legs under one 
of his arms. 

. When llic patient is carried by the bearers 
on the same side, bearer A, kneeling on one 
knee, encircles with his arms the shoulders 
and thighs, while bearer B passes his arms 
under the legs, one just below the knees and 
one under the ankles. Now, rising together, 
they direct the patient to encircle the neck 
of b«arer A. If one of the sides be injured, 
the bearers place themselves on that side. 



A TWO-HANDED GRIP 
Tlw ** hook-grip ” used as an alternative two- 
handed seat. 
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THE 'niREE-HANDED GRIP 
Used fur a patient who is not {’absolutely 
helpless. 

TRANSPORT BY THREE BEARERS 
This is an improvement on tlic preceding 
methods in cases of shuck or grave injuries 
of the legs. Two bearers post themselves on 
each sitlc of the patient’s chest, facing each 
other, the third bearer being abr>ut opptwitc 
the knees (on the injured side). The three 
then kneel on corresponding knees (right 
or left). The first two bearers then pass 
their arms tmder the shoulders and hi{)s, 
interlocking their fingers, while the third 
bearer p.xsses his arms undtT the thighs and 
legs (one on each side of tht; fracture, if there 
be one). Raising the patient, they first 
supjiort him on their knees, then they rise 
together to the standing |>osition, the patient 
pa.<ising his arms across the .shoulders of the 
first bearers. 

TRANSPORT ON STRETCHERS 
It is more than likely that a stretcher will, 
in the majority of cmcrgencitSi, have to be 
improviied out of whatever materials may be 
at hand. For instance, a fairly efficient 
stretcher can be fashioned out of a coat and 
a couple of strong jtohs by turiiing the coat- 
sleeves inside out, passing the poles through 
them, and buttoning the coat. The patient 
sits on the back of the coat, resting his head 
and shoulders on the back of the front bearer. 
Should the patient require to be recumbent, 
add one or two more coats, utilising them 
in the same way. The poles may be held 
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MI2THODS OF CARRYING EMERGENCY PATIENTS— TI, 

( i) The three-handed scat used in a case of leg injury ; ( 2 ) Three firemen’s belts buckled together and used 
for emergency transport ; ( 3 ) An alternative method of horizontal transport to the “ fore and aft ” carry, 
the bearers being on the injured side of the patient. 


upurt by fixing transverse piec es of wootl 
between tliem (ore and aft. 

In Ibo same way, stout sacks, with the 
poles inserted titrongli boles made in the 
bottom corners may be used. 

A less elfieiciil method is to roll two poles 
on the sides of a spread-out rug, blanket or 
sacking, leaving suflieient space between 
them to I'orrn a bed for the patient. Two 
bearers on each side grasp with each hand 
the middle of the |)c)le and a spot nearer the 
end. They have to walk sideways. Finally, 
a shutter, padded with straw or hay, may 
be utilised a.s a stretcher, the padding being 
covered with sacking. 

To avoid accidents, lest the strength of 
each of the above contrivances before placing 
the patient thereon. 

Of ready-made stnttchcrs, the “ Furley ” 
patterns are excellent. These patterns arc 
the “ Ordinal^,” the “ Telescopic ” and 
the “ Police.” The ” Telescopic ” is a modi- 
fication of the ‘‘ Ordinary,” so arranged as 
to be convenient for me in confined spaces 
or on narrow staircases with sharp turns. 
The “ Police ” pattern is very strongly-built ; 
the* ” Ordinary ” is provided with straps 
for restraining unruly patients. 


Thk Position of thk Patif.nt on tuf. 
Stretoukr. - -Before putting the patient on 
the siretehcr, notice the position and the 
nature of his injuries. Always keep the head 
low. If the head be injurctl, avoid presstirc 
on the damaged part. If the lower limbs be 
injured place him on his back. If the upper 
limbs be hurt, phire him on his back, or on 
the uninjured side. In injuries of the chest, 
keep that part raised and the body inclined 
towards the injured side. F'or wounds of the 
abdomen, if the wound be punctured or 
transverse, carry the patient on his back 
with his knees kept flexed by a roll of 
clothing behind the joints. If the wound be 
vertical, the recumbent position with the 
legs extended is recommended. 

The Carriage of the Stretchers.-— Try 
to prevent the movement of the bearers 
being transmitted to the patient ; keep the 
stretcher level and as low down as pos.sible 
without bumping against the ground. * 

Professor Lonomore’s Rules? — “ The 
front and rear bearers must ‘ break ’ the 
step by starting with opposite feet. By this 
means the stretcher is kept level and does 
not dip so much from side to side. 

” The pace should be eighteen inches and- 
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Having shifted the arms to cncirUe hiv uui f *' pt>ssibic ujth hands under his *irmk 

2&? with your left hand, put your head under his bod\ and^?l\ hfm^Dassmir 
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made with a steady but easy step, particu- “ With fractures of the lower extremity, 
larly avoiding elevation of the bodies by as a rule the patient should be carried up- 
springing from the forepart of the feet, hill feet first, and downhill head first. 

The feet should be firmly planted and the “ No attempt should ever be made to 

knee .slightly bent. carry a helpless patient over a high fence or 

“The bearers should, as far as possible, wall, ifit can possibly be avoided. A portion 
be of uniform licight, build and age. of the wall should be thrown down or a 

“ A sick or wounded person should, as a breach in the place made ; if this be not 
rule, be carried with his face in the direction practicable, pass through the first available 
in which the bearers walk. gate or opening. 

“ Going uphill, the patient is taken head “ Patients should never be carried with 

first ; if downhill, the reverse. the stretcher supported on the shoulders.” 

SAVING LIFE IN THE WATER 

By J. P. P. U.OrD. 

K NOWI.EDGK of the exact and scicn- mind and limb. Women not only hold their 
tific methods which have been own with men in the water, but often excel 
evolved during the past seventy them in gracefulness and even in endurance, 
years for rescuing those in peril of drowning the lightness of a woman’s bones giving her 
and of restoring the apparently drowned an added buoyancy. Breath control is 
Swimming banishes almost every risk attend- essential to good swimming and the deep 
and ing one of the healthiest sports in regular breathing of the swimmer ensures 
Health, world- -that of swimming, the full expansion of the lungs, which are 

Man may be said to have power of mastery ordinarily incompletely exercised. C<im- 
over the clement of water, although Ids folly pletc eliminadon of human waste, which is 
still frequently giv<s it the better of him. If assuming an increasing importance as the 
he follows easily available advice and in- basis of preventive medicine, is assisted in 
struction, a healthy person faces fewer risks its four-fold asjxict while swimming, through 
in swimming ‘than in many strenuous land the action of the bowels, kidneys, lungs and 
sports. He may combine a splendid method skin. It is a common .saying that a bath of 
of all-round physical culture and of the air is good, a bath of water better and a 
development of nerve and courage, with a bath of sunlight best. .Swimmers usually get 
pastime in which gracefulness, rhythm and ail three at the same time. No other exercise 
an exhilarating sense of freedom from the can so well tone up the skin and lungs to do 
trammels of workaday life are given full their essential cleansing work as can swim- 
play. The competitive and team spirits may ming. 

reach their highest expression in swimming, Every swimmer should know sometldng 
yet no one is dependent on his fellows for of the working of his body, not only to avoid 
his enjoyment of the sport. The most possible injury to it, but to understand the 
strenuous game in the world is water polo beauty of the human machine, and famili- 
. (it has been said that it is a game for men arity with the facts of circulation and respira- 
with the heart of the grizzly bear), yet to tion is highly important to any one who seeks 
float with completely eflbrtless ease with to be prepared to save life in an emergency, 
nothing but the sky above and the deep. Death from drowning — ^that is, by^ asphyxia 

sustaining ocean beneath is to know the or suffocation — ^is caused by the water 
elemental rest and joy of nature. choking the windpipe so that the lungs are 

Children taught the A.B.C. of swimming unable to obtain any fresh supplies of oxygen, 
takd happily to a form of exercise which The impure air accumulates and cpnse- 
ensures strong and straight development of quently the blood whicli is pumped all over 
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the body is of the venous kind. Unpurificd 
blood reaching the brain quickly deprives 
it of its activity and i>owcr to control the 
muscles. Consciousne.s.s ceases and the heart 
, fails. 

It is from this condition of suspended 
animation that the various mclhcKls of 
resuscitation arc successful in restoring a 
man to life if they arc employ<;d in lime. 
Often after .three or four hours of iiru'easing, 
but apparently hopeless effort, the hc-arl 
begins again to beat and the lungs to dilate 
with air without assistance. Treatment to 
restore the circulation and w.^rmlh of the 
blood and general treatment for shock are 
then applied. 

Before passing to a description of the 
methods of resuscitation and their evolution, 
it is well to explain the physiolo- 
'^athc*° Rh'al basis of the t)ft-rej)<;at«'d 
advice given to bat hoi’s not to 
enter the water immediately after a meal. 
At many French waterring places notices are 
|X).sted urging visitors not to bathe until two 
hours after taking food. The ideal time to 
swim is two hours bclbrc feeding. 'I'his is 
explained by the fact that two distinct blood 
systems arc in operation in the human body, 
one called the splanchnic, which siqiplics 
the abdomen and digestive tracts, and iiie 
other called the systemic, which supplies 
the brain and limbs. During physical 
exercise the systemic is called into prejKui- 
dcrant activity and after food the. splanch- 
nic is normally most busy enabling the 
body to assimilate. Sleepiness is induced by 
eating because the blood stream is by lliis 
means diverted away from the brain and 
limbs. It will therefore be easily seen that 
vigoipus exercise immediately after taking 
food not only dimini.shcs the .supply needed 
for proper digestion, but prevents a con- 
centration of the blood supply on the limlis 
and brain. Both digestion and physical 
efiicicncy are thus greatly impaired, and an 
undue strain is put upon the heart. Often 
this strain is highly dangerous and to people 
with some heart weakness— -perhaps a latent 
one — ^it has frequently prov^ fatal. Cramp, 
or vidient and involuntary contraction of 
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the muscles, so common a cause of bathing 
fatalities, is gcncnilly held to be due .to a 
short. age. of bltXKi in the part concerned, 
and is much more likely to occur in one 
whose blood supply is dircclctl towards 
digestion. 

A moderate swimmer with ordinary cour- 
age ami strength can go to the rescue of a 
drowning person with confidence if he is 
acquainted with the method laid down for 
releasing liimself fiom the franiic. clutches 
of the man or woman in distress. A drowning 
person is often temporarily insane and rarely 

considers that he is throwing away liis only 

chance of resc.uc by clinging wildly to his 
would-be rescuer. If lie will .clutch at a 
straw his grasp of a fellow human being 
will often be virtually a stranglcliold. Claim 
and piesence of mind in the rescuer is as 
csscnii.'il as a knowlcilge. of (he releases. 
A person falling out of his depth into water 
and unable to swim usually rises to the 
surfai’c owing to the buoyant elfec.t of the 
air in his lungs, and also, when he has fallen 
in fully-chad, of the air in his clothes until 
they bci’oinc saturated. He will probably 
raise his arms and shout lor help on emerging 
and by so doing will cause himself to sink 
again. Below the surface liis struggles will 
make him swallow a quantity of water, liut 
if he ceases to struggle he will probably rise 
again. There is no tnilh in the common 
belief that a drowning man always rises 
three times. He may not come to the surface 
at all or he may rise many times accxirding 
to circumstances. As soon as he becomes 
unconscious he sinks altogether owing to 
the quantity of water in the stomach and 
the loss of air from the lungs. 

A swimmer who sees a person in difficulty 
.should first think of saving every second. If 
he can get rid of some of his clotlies before 
plunging into the water the few seconds lost 
in so doing will probably be made up by 
his power to swim faster. The boots or shoes 
should be removed first if in the rescuer’s 
judgment there is time to discard anything. 
Should the plunge to the water be from any 
considerable height, or into water of doubt- 
ful depth, it is best for the rescuer, unless 
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LAND DRILL FOR RESCUE OF THE DROWNING— 1. 

(i) Ercaking the clutches of n vlrowning person by lioldinghis nose and forcing his face under water; and 
^2^ by pushing ihc man’s body with the knee, one hand being on his shoulder and the other on his chin and 
nostrils ; (.3) bringing ashore a man suffering from cramp, who should float on liis back and clasp the 

rescuer’s shoulders. 


Ilf is iin expert tliver, to jump feet fii'st. 
Belfire tliving so he shouUl take a deep 
lirealh. In cases wliere the water is full ol 
weeds the swimmer should make short 
paddliii)' strokes to avoid entanglement. 
In approaching the drowning person it is 
best to do so from beliind if [xissiblc. Unless 
the rescuer is proficient in release methods, 
he siunild certainly do so, but there is no 
danger in approaching fnim the front if 
the rescuer knows luiw to break front holds. 

The three methods of release are as 
follows : In cases where the rescuer is held 
Breaking wrists he should twist his 

^ the arms .sharply outwards and down- 
CJutchcs. ^vards so that if the drowning 
pmon docs not let go his thumbs arc dis- 
located. There should be no scniple in 
employing such drastic means as two lives 
depend on prompt ariion. Similarly if held 
round the neck the rescuer should force the 
slrtiggling |>erson’s face under water at the 
same time holding his nose so that he will 


swallow water and choke, 'fo do this the 
rescuer shouk^ take a deep breath, lean well 
over the other’s body and pass the left arm 
round his waist. With the right hand he 
should push the drowning person’s head 
hack as hard as he can, the palm of his hand 
on tlie chin and tlie lingers pinehing the 
nostrils, 'fhe lllird method is for use when 
clutched round the body and arms or rcifiid 
the body alone. The rescuer should fii'st 
iittempt to draw his arms upwards in front 
of his body. When he has freed them he 
should place one liand on the man’s slw^ulder 
and the other against his chin, as in the 
release from the neck hold. While pushing 
the head back under water, as described 
above, he should endeavour to raisy his knee 
ami force it against the man’s body. After 
release the rescuer should get liis* subject on 
to his back. Once the person in' peril finds 
that he can breathe freely again, he will pro- 
bably regain his calm of mind and allow him- 
self to be towed to safety without struggles. 
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There arc a number of x-ulcs laid down for 
bringing a penon safely ashore. Whether 
the patient is insensible or not, it is of the 
greatest importance to keep his fare all the 
• time above water. Apart from other conse- 
quences a fresh immension might excite 
him to renewed struggles after he had 
regained calm. The commonest way for the 
rescuer to swim is on his back, using his legs 
to propel himself. If the patient i.s calm 
it will be easy to keep him afloat by support- 
ing him with a hand at each side of the 
head covering the ears, but should he still 
struggle he should be firmly grasped just 
above the elbows and his arms extended at 
right angles to his body. In the latter 
jwsition he is powerless to turn over. A 
re.scuer may swim with the breast stroke in 
bringing ashore a bather suflcring from 
cramp. The person assisted shotild extend 
his arms, clasp both shoulders of the rescuer 
and lie on liis back with his head well back. 


EMERGENCIES 

Ily swimming ubuve the assisted person Uic 

rescuer will have arms and legs free. An 
overarm swimmer may bring a person to 
safety by passing an arm under f)ne arm 
of the subject and across his chest, taking a 
film hold at the opposite armpit. I'he 
swrimmer will thus have one ann and both 
legs free. 

The primaiy ol^ect of all resuscitation 
methods is to promote respiration artificially 
until it becomes automatic by reflex action 
as in normal health. There is no reiord in 
ancient literature of the rc\ival of the 
apparently dead from drowning. Not until 
1650 do we hear of llie feat being performed. 
In the eighteenth century the' Dutch led 
the way by forming a society for giving 
instruction in life-saving methods in drown- 
ing eases after several instances of successful 
treatment had been rcfxirtcd in Swil/crland. 
This society also provided for a reward to be 
made to any one who applied the niethr'^'' 





LAND DRILL FOR RESCUE OF THE DROWNING— 11 . 

(1) A hold for an over-aim swimmer ; he passes his free arm under one arm of the patient, across his chest 
and crips at the opposite srmpit ; (2) position of s rescuer swimming on his back and clasping a drowning person 
round the body ; (3) swimming on his back and supporting a calm patient by the bead. 
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with success. The memoirs of this society 
were translated into English shortly after- 
wards and attempts were made to found a 
society in this country. Strange to say, 
many objections were raised, and a pioneer 
named Dr. Hawes of London received no 
general support in a task which he set 
himself to do alone. This was to organise 
the Thames-side workers into life-savers by 
offering rewards for the rescue of the drown- 
ing. Dr. Hawes’s method was to inflate the 
lungs with a pair of bellows through one 
nostril while the other was clcjscd. The chest 
was then pressed so that the air was expelled. 
The patient was .slung up in a sort of cradle 
above a fire. In some cases Dr. Hawes also 
bled his patients, had tVtenI held up by the 
heels and rolled them on barrels. He paid 
the rewards out of his own purse for some 
time and was the cause of a number of 
persons being saved. Gradually he won 
supporters, and from his initiative the Royal 
Humiine Society sprang in 1774. 

The method most generally in use to-day 
and the one olflcially recognised by the 
Artificial Saving Society is that 

Rcspini- of Profc.ssor Sir E. Sharpey Schafer 
tion. F.R.S., of Edinburgh, a past- 
president and general secretary of the British 
Association. The Schafer method is the 
result of long researches by a distinguished 
physiologist, and has many advantages over 
earlier systems such as the Marshall-Hall, 
the Howard, and the Silvester system. Dr. 
Marshall-Hall introduced his plan in 1856. 
It provided that the patient should be rolled 
from side to side face downwards at the 
rate of about fifteen times a minute while 
pressure was applied between the shoulder 
blades. In Dr. Silvester’s system, introduced 
in 1857, the subject was laid on his back 
while his arms were raised above his head 
and then folded and pressed against his chest. 
Dr. Howard’s method, published twelve 
years later, also suggested that the patient 
should lie on his back, but instead of work- 
ing the arms to inflate and deflate the chest, 
thq operator applied pressure with his open 
hands to the lower |)art of the chest. On the 
Continent similar systems were introduced 


during the later part of the nineteenth cen- 
tury, notably those of Dr. Schultz, Dr. 
Schuller and Dr. Paasch in Germany, and 
Dr. Djclitzen in Sweden. The Schafer 
method was intjroduced in 1903, and adoptedi 
by the R.L.S.S. in 1907. It is now almost 
the only one taught in this and many other 
countries. 

When a person is taken from the water 
apparently dead, every second is of the 
utmost importance if life is to be saved. 
The rescuer should not stop to remove any 
clothing from the patient, but should lay 
him on flat ground face downwards, the 
head resting on one side with the arms 
forward and bent so that the jialms of the 
hands rest on the ground. Qiiick but gentle 
action should be used. Violence will not 
only increase shock, but as all the muscles 
arc relaxed, it may cause dislocation to 
joints as well as injury to congested organs. 

A doctor shoidd be summoned at the 
earliest possible moment. If natural breath- 
ing is only partially suspended it may be 
sullicicnt to stimulate it by applying smelling 
salts or some such irritant to the nostrils, 
but if there are no signs of life the operator 
should perform artificial respiration as 
described in "the section on “ Asphyxia.” 
(Sec pages 1151-1158). 

When the patient is breathing naturally 
the work is by no means over. Treatment 
to restore the warmth and circulation of the 
blood must be given. He should be turned 
over on to his back — cautiously to avpid 
dislocating a joint of the arm — and rub'bed 
briskly over the surface of the body with 
towels, flannel or any available rough 
material. If possible the patient should be 
carried to a house or shelter and the rubbing 
continued. Friction should be towards the 
heart so that the blood will flow along the 
veins to be returned to the lungs for rcs 
in\'igoration with oxygen. Warm* blankets 
should be wrapped about the, parts not 
being rubbed and hot-water bottles, heated 
bricks wrapped in flannel, or bladders filled 
with hot water applied to the base of the 
stomach, the armpits, between the ^thighs 
and to the soles of the feet. Before the patient 
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CourUsy] f.if^ StHfing 9oriflv 

RESCUE BY REEL AND LIFELINE 
A method of rescue from breaking surf which originated 
in Australia and has recently been adopted by the Royal 
Life Saving Society. 


FIRST AID 

u allowed to rest he may be given 
a sip of warm water to test his 
ability to swallow. If he can do 
so, some stimulant such as a small 
quantity of warm water and brandy 
may be given. If breathing is 
laboured a hot poultice applied to 
the chest will be a relief. It is 
important to watch vigilantly to 
make quite sure that breathing does 
not fail. Sleep, in a well-vcntilatcd 
room, is what the patient now 
needs more than anything else. 

A method of rescue from breaking 
surf by reel and lifeJine has recently 
been adopted by the 
R LS.S. The method 
originated in Australia, 
where much time and trouble have 
been spent in perfecting it. In America the 
life-line method is in use on a number of the 
popular beaches. I'wo men rush to the 
scene of the mishap with the apparatus, and 
when one has dashed into the water to secure 
the drowning man, the other assists the two 
to dry land by hauling on the line. 'Flic 
standard apparatus consists of the reel 
mounted in a solid frame and capable of 
being wound up by a hanrUc or checked by 
a brake. At the end of the line is a cork 
belt which is worn by one linesman who 
.swims to the rescue. When the drowning 
person has been secured by one of the 
methods described, the other rescuers 
Jiaul the two in. A scries of signals 
fdr the squad has been agreed upon as 
follows : — 

One arm raised upwards — Patient secured; 
haul in. 

One arm raised and lowered vertically — 
Pay out or haul in faster. 

One arm raised and waved from side to 
• side — Haul in slower. 

Both arms raised — Lost hold of patient ; 
pay.out line. 

The Royal Life Saving Society owes its 
existence to the foresight and devotion of 
Mr. William Henry, who died in 1928 after 
thirjy-sevcn years spent in developing the 
nucleus which he formed in 1891. The 


society was known for thirteen years as the 
Swimmers’ Life Saving Society, but in 1904 
King Edward granted the right to the title 
of Royal. William Henry’s original drills, 
three for release from the clutches of the 
drowning and flve for bringing the person 
to safety, remain fundamentally unchanged. 
As lecturer and demonstrator, the ftmndcr of 
the society travelled the whole world, and 
was constantly widening its scope and sphere 
of usefulness. In the second year of its 
cjtistence eighty-six awards were granted, 
last year the number was 45,549. The 
society’s diploma is now regarded as the 
highest honour to be gained in the realm of 
swimming. William Henry, himself one of 
the finest all-round swimmers in the world, 
not only tlcviscd methods of rescue for use by . 
the able-bfxlied, but found means of enabling 
the blind and those who harl lost a limb to 
ensure their own safety and to resuscitate the 
drowned. 'Fhc awards granted by the Royal 
Life .Saving Society arc in order of prece- 
dence, the Diploma, the Award of Merit, 
the Honorary Instructors* Certificate, the 
Teachers’ Certificate, the Bronze Medallion, 
the Proficiency Certificate, and the Elemen- 
tary Certificate. The society docs not grant 
awards for bravery in saving life. This 
is the function of the Royal Huinanc 
Society. 
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A NliW ZEALAND LIFE-SAVING TEAM 

The life-saving team at Lyall Bay, Wellington, equipped with reel and life-line foi* rescuing surf-bathers. 


Ability to remove the clothes while tangled for a moment in the loose garments, 
swimming is st)metime.s important to a Swim out of your clothes as much as 
Removing life-saN'cr, and is always useftd pos.siblc. 

Clothes’ for leaching conlidcncc and nim- The best general .sali-ly advice for bathers 
in Water, bicm'ss in the water. It can be is that they should.leave. the water before the 
practised on land by standing with one’s Advice hody loses its natural heat. Most 
back a few feet from a wall and arching to bathers slay in until they begin 
the body backwards so that it is supported Swimmers, whereas they should 

by the head. 'I’his is a similar {losition to come out while tln^ warm glow is still on 
that in which the lower garments should be the skin. V'^igorous rubbing with a rough 
removed whilst in the water. To take ofl' towel should be regarded as part of the 
the upper garments lie flat on the back. In bathe. The whole body should be immersed 
the water the best way to remove the shoes at once on entering the water. One bathe 
is to float on the back and bend each foot a day is enough for the most hardy person, 
up under you, using one hand to untie the No one should enter the water when lie feels 
laces. Each shoe can then be pushed off shivery or when he is cooling after perspira* 
with the op|x>site foot. A little practice will tion. Neither should any one bathe in 
soon simplify the process, but in the water lonely places where help would be unobtain- 
the most important thing to remember is able in an emergency. If cramp should 
to keep calm and to use unhurried move- occur, the swimmer should, above all, keep 
ments, especially when tlie limbs are en< a level head and presence of mind. He 
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should float on his back and rub and water for fun. Even a slight attack of 
stretch the limb affected to see if the attack cramp ought to be regarded as a serious 

will pa.qs off. In any case lie sliould tr>' to warning licva' to vciuurc far from bailiiiig 

get ashore as quickly as possible, using the companions who can swim. Peraons who 
• back stroke and calling for b(;lp it it is near quickly get cold in the water or who suffer 
at hand. from palpitations or giddiness should .see a 

Bathers should never “cry wolf” in the doctor before bathing again. 

XVIII 

CLOTHING AND HEALTH 

Bj> C. W. SALEEBt , M.D., Ch.B., E\R.S,E., Eotmdrr and (duiirmatt of ihr Funlijfht 

league ; author of “ Sunlight and Health," etc. 

F DR various reasons we nuust usually of long skirls, to invent a liid<*ous garment 
wear clothes, but the capital fact is such as that nuincd .'ifter tine laic Mi’s, 
that we are born without them — Amelia Bloomer, who doubtless meant 
assuredly as if Nature did not think them well but achieved ill. No on<' in liis or lier 
necessary. And doubtless they were not senses wants to bt; made hideous or ridi- 
necessary to our remote ancestors. Man tfKik t ulniis, and the reformer must contrive to 
his origin somcwlicre. in a warm climate ; romemher this whilst he seeks to serve tlic 
but he has determined to occupy ev'cry part physiologic al needs of the body, 
of his earth, tropical and polar, maritime It may briefly be said I hat we dross for 
and mountainous alike. Wherever he be, decoration, defence and decency. Here, of 
he must maintain his blood at a jiraelically course, our concern is with health, and we 
constant Uunperaturc of about lOO®!*’.- -- must try to learn what is the be*st clothing, 
alike under the terrible heat of the equatorial in respect of the ea.siest and longest working 
sun, or in the frozen north. How he docs it elliciency and happiness ol Ixxly and mind ; 
is a perpetual miracle to tlte physiologist ; 'ind leave it to furlher inciuiry lu)W this best 
but do it he must or die and that speedily, clothing may also be made the mast beautiful. 
Clothes should be looked upon as a more or as all but cnrmii*s of joy must ilrsire. 
less occasional and special invention of the The best clothing i.s the least pas.uble in the 
’human mind in order to aid in the task of circumstanre.i. That is the fust proposition ; 
maintaining the human Ijqdy at a eonstanl vei7 .simple and jjcrhaps at first rather 
t<iini>erature in external conditions for which startling, but not adv;iii(:cd with any such 
it was certainly not evolved. In our damp intention. It is irrefragahly based on our 
and northern islands, we have this problem knowledge of the skin and its natural relation 
in a very serious form, and there is abundant to light and air, two of the essential tilings 
evidenre to show that vve have frequently by which we live, 'fliis knowledge, though 
failtfU to solve it. very simple in its essence, is comparatively 

It is comjilieated by various consideratioiLS new, but it is already certain and established, 
which have nothing whatever to do with 'fhe skin is not merely a mechanical 
phydology or climate or the temperature of rovering of the body. It is ali’»e, intensely 
the blodd. More entirely adventitious con- 'j-hp and actively alive. It is nu*anl Ui 
siderationfi include notions of modesty, Responsive live in light and air- — that is 
decency, propriety ; fashion, custom ; os- certain, frequently we may bathe 

tentation and desire for distinction ; and it in water, but it could not survive perpetual 
ideas of beauty. These mightily complicate immersion, for in time the water would 
the task of the hygienist, who is apt, for penetrate and destroy the skin cells. Light 
instance, objecting to the dirty inconvenience and air, on tlie other hand, arc always its 
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proper medift) proper for it as is water possibility^ of obtaining this vitamin in ou* 
for the extremely different skin of a fish, food, we could not live in our present cities 
Elsewhere in this work we learn something at all. But clearly it is our business to 
of what light and air do for the skin, and for arrange, as far as possible, that at least we . 
the whole body through the skin. Here we do receive into our skins as much as possible ^ 
need merely remind ourselves that light is of the exiguous supply of these precious 
the only skin food, actually creating vitamin radiations which can serve our lives so well. 
D in a certain constituent of the skin cells. Hence another reason for my proposition 
and directly warming the bl(K>d, thus saving that the best clothing is the least possible 
us the trouble of consuming, digesting and in the circumstances. 

burning up a corresponding quantity of fuel The girl of to-day is the best and most 

food in order to maintain its temperature. delightful illustration of our first pnifxisition. 

Further, the skin is richly supplied with She has greatly reduced her cloth- 

blood-vessels, capable of wide variations in Modern ing and greatly profited. 'I’his 
size, as every one knows who has ever blushed fact, which began as a prediction 

or had a cold nose, and these blood vessels on the part of a few of us, who had studied 
are under the control of a very complicated the skin, is now familiar, and is repeated 
nervous apparatus wliich has its centre in as an original discovery by nearly all cf>n- 
ihe brain, and controls the distribution of temporary writers. Most readers therefore 
bhxxl to every part of the body. I'lie blood know to-day that the “ pneumonia blouse,” 
supply of the skin is one of the essential falsely so-called, makes its wearer less and 
means whereby the temperature of the body not more liable to “ colds ” and chills, 
is maintained mt its proper level. During It is nut quite true that we are born naked 
violent exertion, which makes heat, or in a into the world. It is not true at all — for the 
very hot atmosphere, the skin becomes con- first few days. We arc indeed born with a 
gested with blood in order to lose heat to complete covering, called the “ Vernix raseosa ” 
our surroundings and keep us cool. On the or ” cheesy varnish.” This is the “ birthday 
other hand, when a cold draught blows suit ” of man that is l>oin of woman. It is a 
upon the skin, we sneeze, because Uie nerve fatty material, «vcll described by its si'icntiiic 
essentials in the brain promptly take fright, name. True to the absurd history of our 
lest we be chilled to death “ where we live,” subject, and av;ting, as ever, on the principle 
and give orders for the flooding of the lining that whatever Nature does is wrung, we 
of the nose, so that the air entering our proceed to wash the baby at the earliest pos-^ 
lungs, vital organs, may be warmed. 'I'hcsc sible moment. The hapless infant is thcrc- 
are illustrations of the general proposition ftirc deprived of its perfectly fitting and 
that one ought to have a responsive skin for costless coat of fatty varnish. The ccrem&ny 
health. This is essential. No one can have of washing the baby is one of the first that 
such a skin who coddles it with clothes into a the young nurse has to learn in a maternity 
permanent state of semi-paralysis. But this hospital. But recently Professor Louise 
paralysed skin is the possession of nearly all Mcllroy at the Royal Free Hospital, London, 
civilised men to-day. has taken the temperature of infants born 

Children need vitamin D most : and with there, under exact conditions, and has found 
them we should count expectant and nursing that the loss of this cosy coating costs the 
mothers, whose bodies arc working for those infant several d^ees of heat, justtwhen it 
of children. In our country the supply of ought to keep warm. , 

ultra-violet light of the particular wave- The rule now, at the Royal Free Hospital, 
length which makes vitamin D in the skin and other enlightened obstetric centres, is 
is very scanty indeed during a large part that the infant must not be washed. This 
of die year, and is never more than just does not mean that, for instance, its eyes 
enough for our needs. If it were not for the are not to be most carefully cleansed, but . 
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!t does mean that the warm coat winch 

gradually wears away as the skin beneath 
learns its new duties, shall not be stupidly 
destroyed. 

When those new duties have been learnt, 
which is very soon, we are better with the 
minimum of dollies. I'hc familiar 

Skkn^ remarks about the vigour of 
modern girls falls far short of the 
truth, which is that, to take one instance 
only, an extremely common and disabling 
disease, wliich has been familiar for many 
centuries', has vanished from under our eyes, 
almost as we looked at it, within the present 
century. It was everywhere in lyoi and 
•nowhere in 19^1. Meanwhile the medical 
profession had made no discoveries what- 
ever about it, no campaign, small "or great, 
had been directed towards its study, its 
cure or its prevention. It vanished because 
young women chose to change thdr m(Kie 
of life. 

'I'he scientific name of the disease in 
question was chlorosis, and in Shakespeare 
we read of it as the “ green-sickness.” It 
was also called simple primary anamiia, 
to distinguish it from pernicious aiiirmia, 
a disease fbnnerly always fatal, but n«jw 
readily controlled and banished by a diet f’f 
liver or kidney. In chlorosis the skin had a 
sickly gfreenish aspect. The girl was pale, 
perhaps too plump, breathless on very slight 
exertion, destitute of vigour or joie de more, 
and usually constipated. Hei muscles were 
feeble, she could not burn her fat, murmurs 
were heard in the region of the heart and 
the great veins ; she was a burden to herself 
and all about her. At the beginning of this 
century we saw such girls wherever there 
were any girls at all. There were millions 
of them. They furnished recniits for the 
sad and monstrous army of the consumptives, 
the chronic dyspeptics, and so forth. Where 
are such girls now ? They arc gone, and 
gone for good. Light and air have done the 
beautiful work of preventive and creative 
hygiene, and these victims of the stupid, 
hideous, disgusting and abominably cruel 
clpthing and confinement of the nineteenth 
century, which called its fatuous treatment 
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of girlhood moral and decent and proper, 
are seen no more. 

The consumption death-rate has mean- 
while fallen fast and far among young 
Diseases women, as we should expect. 1 
ol' insist on this fact liecause the 
Darkness, qiiftsfion (,f clothing has not been 
properly related, as it should lie, to the 
general transfonnatitni in our ideas about 
the open air and the prevention anti treat- 
ment of consuinptitm and the lest of the 
tliseases of darkness. 

To-day we all condemn the stufl'y, dark 
and humid atmosphere and ” climate ” of the 
kind of room in which consnmtitivcs used 
to be done to death. If .'the sanatorium 
[irinriple is right, then the present clothing 
of men is wrong. Under tin; clothing ol'the 
average man his skin is imprisoned in a dark, 
sinfly and humid atmosphere exactly .such 
as every student t»f hygiene to-day contlemns 
SIS predis|>osing to dise^isc smd (*speeitilly 
to tuberculosis. Therefore, I submit, such 
clothing stands condemned. 

In so far SIS we must wesir clothes, there 
sire ccrtsiin natural prineijiles which we 
should f()llow. 

For instance, our ciolliing should 1m; loose. 
All tight clothing is sin abomination. 
IxxMc J’hcrc is no exception to this rule. 
c:i(i(liing Even a surgical splint or truss 
Essential, niyjj so contrived thsit, tlinugh 
firm and strong to meet si special mechanical 
need, it is not tight. light, stiff stnd 
heavy clothes arc an affront and a menace 
to the marv'cllous .soft strength of the liuman^ 
body. Vanity in this respect always receives 
a punishment tlisit fits the crime. Tight 
shoes and gloves deprive, feet and liand-s of 
the blofxl they need to keep them warm, 
anil we arc punished with the disfigurement 
of chilblsiins. CJorns and bunions come into 
this category. The peculiar liability of the 
joint of the big toe to attacks of gout and . 
other maladies depends on the fact thsit our 
present habits of footwear make this the 
most cruelly and persistently maltreated 
joint in tlie body. Tight garters conspire 
with the other causes of varicose veins. 
Corsets which are in any measure tight* 



THE GOLDEN HEALTH LIBRARY 

are to be ultcrly condemned. The true mass, and thus cool easily. We must not 
supports of tlic trunk arc its own muscles, let them be cltillcd. Meanwhile, we wish 

This is What we learn at Leysin, where ^ them to receive abundance of 

plaster of Paris is never used even for a sunlight. Modern fashion has 

tuberculous spine, but where sunlight and * mercifully rclcascxl much of the 

the rcK)l air develop what Professor Rollicr skin-surface of children ; but when such 
calls “ Ic f orset musculaire.” 'I'hc result is fitshion exposes young limbs, unclothed, in 
the trunk of an athlete, sueh as all rightly the sunless, chilly, and damp winter, its 
admire and desire. U’hc steel and whale- results are apt to be disastrous. The gulden 
bone abominations now nearly obsolete nuan is as necessary to aim at to-ilay 
were primarily designed for purpose's of as in the day of Aristotle. A warning is 
sexual attraction, to draw attention to the therefore necessary, especially in our 
bosom and pelvis, which arc the most con- country with its appallingly high incidence 
spieuous of the “ secondary sexual charac- of rheumatic fever in children, and of 
ters ” of woman. They weakened the ab- consequent heart disease, 
dominal muscles, restricted diaphragmatic (k)ld and damp predispose to rheumatism, 
breathing and caused disastrous dt>wnward and we must clothe ourscKi'S and especially 
displacements of intermd organs. The recent *»ur children, so as to protect against them, 
attempt to substitute rubber corsets has If feet in general should be ke[)t warm, 
largely failed, ;is it deserved. espc'cially should the lcf;t f)f chilclren— and 

’right and high collars or neckbands of any the aged, in whom certain of the needs and 
description arc als<» noxious. Even if not risks of childhood arc repeated. WattT is 
tight they obstruct light from the valuable a good conductor of heat, and theref()rc feet 
thyrf)id gland in the neck, and conspire should be dry. 'riiis does not mean that 
towards its malnutrition. No child should children should not paddle in summer in 
wear a tight bib, which promotes moitth the, sea. Feet in leaky bouts an^ in danger, 
breathing. The neck should not be clothed but that is nothing at all compared with the 
at all. There is reason to believe that tight fact that when feet are so, the heart of their 
collars, by retariling the return of venous owner is in dange^ too. Amongst the ct)unl- 
blood from the head, arc prejudicial t<> the less follies, stupidities and cruelties of our 
health of the scalp, and thus predisjxjsc present methods of cduc.ation is the tolerance 
towards seborrheea and baldness. No ehild of a system whereby childrcJi get their feet 
shotdd wear a tight hat string or ekistu-. wet on the way to scIkh)!, and sit there 
The same suspicion attaches to hard- asking the germs .of rheumatic fe\’cr to 
rimmed hats. Unless for special reasons of attack them. 

, protetrtion, the head should be unclothed. Here it should be added that there are 
The air and light are good for it. But in no such things as growing {xiins. The nor- 
slrong sunlight, which includes powerful nial growth of childhood is ]>uinless, of course, 
heat rays, we must guard the head against Growing pains, falsely and fatuously so- 
overheating, and should wear something of called, tire rheumatic. They are scriofls 
the type of a white linen hat with a brim all danger signals. They require us to take 
round, or a panama. Here we may recall urgent and effective steps, among.st wliich 
the comprehensive dictum that, for the is the thorough protection of the child from 
achievement of health, you should “ Keep cold and damp by means of good clofliing, 
your feet warm, your head cool, your from the feet up. • 

bowels open and your mind easy.” The most perfect illustration of how not 

The clothing of children dc'tnands especial to dress a child is furnished by an Eton boy 
considt^ration, now that we have laid down in the proper costume of his school. His 
our general principles. Being small, they clothes are very expensive to buy and >10 

* have a large suiface in proportion to their maintain. His long trousers are entirely 
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Above — ^Eton boys in niid$umincr9 wearing the traditional costume which^ according to modem ideas of 
taygiencj is thorougUy unhealthy. JBelow — ^Representatives of South African mnungents of Boy Scouts 
demonstrating the type of clothes— --loose and comfortable and admitting air to the body— most suitable for 

modem youth. ^ 
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senseless and deprive him of much light and 
air. The hideous absurdity of trousers be- 
comes evident nowadays when we arc 
familiar with the female leg clad in stockings 
only. Tho.se stackings, made of thin silk 
for beauty, might often be open to the 
criticism that they did not sufficiently pro- 
tect the foot 3 but the tennis girl has intro- 
duced little woollen socks, as an addition, 
widely copied by other girls in cold weather. 
The Eton boy’s jacket is ridiculously short — 
this being due, as we know, to the greed of 
a former master who made money (tn the 
boy’s clothes by reducing the amount of 
cloth in the jackets. Accordingly the region 
of the kidneys must now be exposed, long 
scores of years after, in Eton lx)ys of to-day. 
The costly collar is e\idcntly indefensible, 
and the silk hat is the entire negation of ail 
rational principles in dress. 

If we want to know how U» clothe a boy, 
we have only to turn to the one great 
masterly achievement in education, any- 
where throughout the world, in modern 
times, which is, of course, the creation of 
the Boy Scouts by la^rd Bad<!n-Powcll. In 
their uniform we see the principle of shorten- 
ing of stupid superfluity applied admirably. 
Just as, in modern infant hygiene, we have 
abandoned the .senseless and obstructive 
long clothes of past generations, and just 
as women have shortened their skirts, so 
the Boy Scout wears shorts instead of 
trousers. He wears sensible, roomy boots or 
shoes with space for his toes to li\'e in with- 
out the development of corns, bunions, 
‘hammertoes or other ugly deformities which 
are almost uni\'ersal in the modern civilised 
foot. His neck and throat arc free ; and 
though civilisation will collar him in time, 
for a time, as it has collared us of an older 
generation, we may hope that, ere long, he 
will insist on the freedom of neck and 
throat which he had as a Boy Scout, and 
which all women enjoy already. His shirt 
is practical, does not incarcerate his neck, 
not costly, well-washable, durable and 
comfortable. If and when he wears a hat 
it is also comfortable, without a hard rim, 
. and with a useful brim against excess of sun. 


In studying the clothes of children we may 
lay down a new principle. It is that, on the 
whole, wc need most food and 
Youth and clothing when we are young, 
and least food and most clothing 
when we are old. It is imptossible to consider 
clothing without relation to food, seeing 
that, in our climate, the chief use of clothing 
is to keep us warm — by preventing loss of 
heat, and the great bulk of our food is fuel, 
needed for exactly the same purpose — which 
is achieved by the production of heat. Now 
in childhotxl and youth the fires of life burn 
bright and strong ; metabolism is active, 
as the physiologists say ; much construction 
is afoot ; movement Ls almost perpetual ; 
food must be generously supplied, abundant 
heat will be generated by its combustion, 
and little clothing will be required a.s a rule. 
The health and vigour of young children in 
this country steadily improve and tlieir 
clotliing Ls now much reduced. The most 
widely distributed disease amongst young 
children is rickets, which is primarily due to 
lack of sunlight and for which the remedy 
is therefore less obstruction of light by 
clothes and more foods rich in vitamin D. 

But observe the contrast in the later years 
of life. The internal fires are now slow and 
low. The child was always restlc-ss and 
moving, the old man remains immobile, for 
long periods at a time— making no heat as 
he would do if engaged in exercise. Abun- 
dant fuel food is not good for him ; he will 
not use it, and wilf only be injured by it. 
Nevertheless, he must be kept warm. Chill* 
is his enemy, no less than when he was a 
tiny, easily-cooled baby. Since he cannot be 
kept warm in the ideal way, which is 
central heating in the proper but nevQr 
employed sense of that term ; since he 
cannot burn abundant fuel in his muscles, 
and thus heat his blood from within, be 
must be kept warm by careful conservjition 
of what heat he does produce. Therefore he 
goes to a warm climate, or dons warmer 
clothing. 

This most emphatically does not mean 
tliat he is to deprive his skin of sunlight. 
On the contrary, the well-known loss of 
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mineral salts in the bones of the elderly, which we ac'tually see in the coat of the 
and their consequent liability to fractures, sheep. Next the skin we may wear silk, 
especially of the neck of the thigh bone, and artificial silk, cotton, linen or wool according 
the slowness with which such fractures heal, to our preference and the circumstances — 
^may partly be due to the fact that elderly as of climate and convenience for our occu- 
people stay more indoors, get less sunlight, ^ax\on- - provided that the fabric be loose, absor- 
and thus run short of the vitamin D without bent and washable. A loose fabric, of whatever 
wllich the body cannot retain the lime and fibre^ is always a warm one for its weight, 
phosphorus which constitute the principal other things being c<|ual, as w'c sec in the 
salt of the bones. The elderly, therefore, natural clothing of hairy and furry animals ; 
should be warmly clothed, lightly fed, fre- for such a fabric, holds air in its meshes, and 
qucntly supplied with sunlight, and perhaps the air is a poor conductor of heat, aiul thus 
especially supplied with foodstuffs rich in helps us to retain our w'arrnth. C'onsider 
vitamin D, of which the most noteworthy our warm-blooded cat, wh(» sleeps out of 
are cod-liver oil and the recent concentrate d<iors on a cold night and does not get 
of vitamin D known as ostelin. pneumonia. 'I’lie cat’s clothing is hiose in 

What materials shall wc use for our texture, and deliriously warm. Its weight 
clothes ? Of course wc may use special and is very nearly nothing at all. 'riiere. wc 
exceptional materials such as see our unattainable ideal ! 

Material rubber, for special needs- — tt» keep I’he cat’s clothing is not only IcKwe and 

out the wet from our feet, or light, but ventilated. To admit air to our 
to protect us if we arc mule-spinners rooms is not cmjugh. We slunild ventilate 
in Lancashire cotton factoricj} and must our skin under our clothes. This keeps the 
keep a certain mineral oil away from the skin skin alive and ii helps to carry away the 
if we do not want to deveh>p cancer. But, perspiration -a very valuable result. We 
whilst the study of special protective clothing, see the point if we contrast a thoroughly 
in factories, in aeroplanes, in X-ray depart- insanitary garment like a iKiir of trousers 
ments and radium institutes, is fascinating with the Scotsman’s kilt, which Ls warm 
and im|X)rtant, the great majority of people where warmth is needed, but permits of 
are concerned simply with the kind of ventilation. 

material for everyday in the (»rdinary Recently, having learnt the value of light, 
way. wc have studitxl clothing in respect of its 

. If we wear one layer or many, that next power to transmit the precious ultra-violet 
the skin is the most impoitanl. It must not rays. This intpiiry was begun by Dr. A. F. 
be irritant. It must not c'mtain dyes, like Hess of New York, from whose laboratory 
certain cheap furs, which actually poison in Columbia University I brought back in 
the skin ; and it must not be so coarse in 1922 some examples of mercerised cotton 
structure as to produce a “ flannel rash ” or which he had examined. They were cx- 
anything of the kind. Since we perspire, the amined by Professor Leonard Hill and he 
laye%next the skin must be absorbent. This confirmed the finding of Dr. Hess, that the 
is a matter of fabric ratlier than fibre. “ Wool white cotton transmitted ultra-violet rays, 
next the skin ” has a kind of semi-sacred whilst the black, otherwise identical in every 
significance in this country. But the question particular, did not. 1 examined the materials 
is not th^ origin of the material but the type with a lens and found that the dye had not 
of texture. A dense, non-absorbent flannel swollen the fibres nor diminished the spaces 
“ chest-protector,” really a chest-weakener, between them. The physical explanation 
is a perfect example of the worst possible of the fact is not clear, but further inquiry 
type of clothing, even though it be made of shows that, for any given material, it is the 
wool. Shetland wool, on the other hand, white that is most likely to transmit the 
conforms as neariy as possible to the ideal, ultra-violet rays. Even the comparatively 
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A BID FOR FREEDOM 

Costumes devised by the Men’s Dress Reform League in an 
attempt to introduce healthier methods of clothing for men 
on the lines of those adopted by modern women. 


slight yclUnving of some artificial silks with 
age notably reduces the transmission. Arti- 
ficial silks in general arc superior to all 
other materials in this respect. Their advan- 
tage over natural silk is not very large but 
it is definite, and worthy of consideration in 
a cUntatc like ours, where the supply of 
ultra-violet light is so small. Of course this 
property of any material is irrelevant when 
it is worn under sometliing else through 
which no ultra-violet light can jjcnelrate ; 
but it is of vahie when we have to choose 
fabrics for stockings, for blouses, and shirts 
worn for cricket and tennis. But if we are 
to get any really useful ultra-violet transmis- 
sion, through whatever material, we must 
have it white. 


LIBRARY 

Our clothes become contami- 
nated within and without when we 

Washing and should 

of be capable of thorough 
Clothes, vvashing without rapid 
deterioration. Much has yet to 
be learnt on this subject. Indeed, 
there is yet a large field for 
research in clothing. But it is 
obviously useless to study the 
washing properties of the princi- 
pal clothes of men, which arc 
never washed at all. What would 
our dress coats and trousers look 
like if they were white, and we 
had neglected the wise precaution 
of having them tlyed black .so as 
not to .show the ‘dirt? No one 
to-day would tolerate a surgeon 
who operated in iiis ordinary 
clothes. We expect him, we ex- 
pect even his historical pre- 
dece.ssor, the barber, to wear a 
white coat which has just been 
sterilised, and we arc right. But 
we allow the family doctor to go 
from all kinds of infectious cases 
to all kinds of i>th(‘r cases in the 
same coat, which has never been 
washed at all and never w'ill be. 
The plain truth is that all the 
principles of hygiene arc outraged 
by the present clothing of men. 

In this brief essay on a large and neglected 
subject, space faHs for many topics. 1 wish 
there had been room in wliich to contrast 
the clothing of man and woman, dancing 
together any evening anywhere. If either 
is right, the other is clearly insane. In point 
of fact, we know that the woman is right. 

Ideas of fashion and decency are variable. 
The principles of beauty remain. To recon- 
cile the claims of health and of beauty 
in our clothing is not impossible. . On the 
contrary, the wise clothing of a well-formed 
and well-nourished body is easily harmon- 
ised with the beauty of design and colour 
which fit the living form, the warm tones 
and the expressive and significant move- 
ments of the “ paragon of animals.” 
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XIX 

MODERN TREATMENTS 

► X-RAYS 

By PERCi HALL, M.R.C.S., L.R.C P., Hon. Actino-Thtiaptutiyt to the Mount Vernon Hospital. 

T he oiiginal discovery of X-tays was Ciookes noted that tln'se “ (athmlc rays " 
made by Professor Rontgen in Deecm- consisle<l oi paitiiles of negative electiitity, 
ber, 1895, when experimenting on or “ elections/’ whiih leave the « athodc at 
the passage of clectiical tuiients thiongli light angles, and take a stiaighl course, at 
tubes containing rartlied gases. In memory a spex'd which vaiies duectly with the tension 
of him, they arc often icfened to as of tlte rut tent applied to the tulK*. These 
“ Rdntgen Rays.” The experiments which ladiations, 01 bauds c*r elect tuns, are leadily 
•laid the foundation for this discovery, how- absoibeci by inteivcning mateiials, such as 
ever, w'cie made at a much earlier date. As the glass walls of the tube*, wltcm by fat the 
early as 1822, ceitain woikcrs in this field ijre.iter pto|sortion of their enugv is 
of research were expetimenting 
on the various phenomena pro- 
duced in glass tubes partially 
evacuated, anrl containing two 
electrodes thtongh which an 
electrical current passed. Davy, 

Pflucker and Gcissler weic 
amongst the cailiest workers in 
this field. They found that, by 
passing a sufficiently high 
voltage cutrenr thfougb such 
electrodes, the sparks ertiitted 
could be altered in chaiactcr, 
according to the picssure of the 
gases within the tube. As the gas 
pressure is lowered, the resistance 
to the elect! icdl current isjowen'd 
proportionately, and it theiefoic 
becomes able to bridge a wider 
gap. Provided that the gas 
pressure is lowered sulficicnUy, 
fluorescence becomes visible with- 
in The tube, and a dark {latc h 
surrounds the cathode or negativ e 
pole. Within this dark and ap- 
pai^ntly empty patch, Hittorf, in 
i86g, QemonsUated the presence 
of certain radiations. But little 
further advance was made until 
1 870, when Sir William Crookes ex- 

perimented wdth these radiations, UNDER TNE x-RAVS* 

which he called “ cathode rays.” Shewing the bony ktmctuie of the skate in wonderful detail. 
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Electrons given off from the cathode strike the anticathode 
at high speed, and a small portion of their energy is converted 
into X-rays (arrows). 


ronvf-rlctl into heal, the remaining minute 
perrentage hceoming X-rays. Rontgen found 
that when these electrons impinged upon 
intervening materials, they became the 
source of new radiations, wliich produt cd 
lhiores«'en< (^ in certain sen.sitive substances, 
such .'IS cah'iuin tungstate and barium 
platino-cyanidc, and al.so aflected photo- 
graphic emulsions in a similar way to 
luminous light, although invisible to the 
naked eye. lie also noted their elfects upon 
the tksues of the laxly, and substances such 
as wood, ebonite, and certain rnctals. He 
discovered that these rays penetrated such 
substances to a \;uying am«»unt, according 
to the thickness, density, and attmiic weight 
of the material, and the character of the 
rays employed. 

X-rays can be used for two chief puritoses, 
either for diagnosis, or treatment. In the 
early stages of their use, they were thought 
to be of diagnostic value only, their clTccts 
upon human tissues being but gradually 
discovered at a later date. 

When X-rays are focused upon a certain 
material, a proportion of the rays is absorbed, 
and the remainder passes ihniugh almost 
unchanged. The percentage which is ab- 
sorbed is now utilised in X-ray therapy, as 
it produces biological, chemical, electrical 
and thermal efl'ects in the tissues exptwed to 
the rays. The radiations which pass through 
the body are tised for diagnostic ptirposcs, 
being passed through onto a photographic 
plate, or fluorescent screen. The rays pass 
through in varying amount, the denser 


j>orlions of the body absorbing 
more, and consequently throwing 
shadows which are of diagnostic 
importance. The quantity of 
radiation absorbed or transmitted 
varies accouling to the quality 

and quantity of X-rays employed, 

and can be varied at will. 

THE PRODUCTION OF X-RAYS 
Apparatus for the production 
of X-rays can be rouglily divided 
into three parts, viz. : the X-ray 
tube for tlie production of the 
X-rays ; the transforming unit which con- 
verts the main electrical supply into a cur- 
rent suitable for use in such tubes ; and 
accessory apyiaratus such as lube stand and 
holder couch, screening stand, etc., which 
vaiy according to the parti«'ular use to 
which the X-radiations arc to be put. Of 
these comyioiicnts, the first two arc the 
essential j)arts. 

In X-ray tubes a high tension current is 
converted into X-nays. 'I'he tyj)es of tube 
in use vary, l)ut arc of two chief 

Tubes ‘‘ ” tubes, 

or “ hot catholic tubes, as they 

arc termed in this country. 

Gas tubes are modifications of the original 
type of tube from which X-rays were first 
produced. They consist essentially of a 
spherical glass lube with two ends or 
“ necks ” into one of which is sealed the 
negative pole or cathode,” and into the 
other the positive pole or “ anticathode ” 
Other parts of the lube, such as the anode 
and the regenerating device, arc of cliief 
importance to the manufacturer. 

The cathode consists of a concave disc of 
aluminium carried on an aluminium stem. 
The ” cathode rays,” given off when the 
tube is working, arc focused upon the anti- 
cathode at a definite angle, from which thpy 
arc rc-radiated. Tliis latter is now generally 
made of tungsten, svhich is capabli? of with- 
standing the extremely high temperatures 
generated within the tube when in use. The 
ends of the tube are connected to a high 
tension electrical current, and the tube is 
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evacuated, to a certain extent, of its con- 
tained gas. 'I'lic cliaractcr of tlio X-rays 
produced varies with the degree of ex aeua- 
tion of the particular tube, and tlie voltage 
passed through it. WJien the amount of 
residual gas contained is large, the X-rays 
given off are termed " soft,” and have but 

little power of penetration of the tissues, 
being largely absorbed by the su])erficiai 
layers. The greater the degree of cxacua- 
tion, the “ harder ” or more, penetrating do 
the rays become. With a comparatively low 
voltage, also, the rays will be of the “ soft 
type, becoming “ harder " as the voltage is 
increased. 

Viirious devices have to be emphiyed to 
regulate the degree of “ hardness ” or “ soft- 
ness ” of gas tubes, that is to say, the degree 
<»f evacuation of the contained gas, and in 
addition, to cool the anticathode and prevent 
overheating or even melting of the consti- 
tuent parts, since over 99 per cent, of the 
energy emitted is converted into heat. 

Gas lubes arc not entirely sati.sfaclory 
since the gas pressure continually alters with 
use, and c.\:ic.t dosage from them is therefore 
dilTicull io estimate, and they have to a large 
extent been superseded in recent years by 
the more modern types of “.hot cathode ” 
tubes. They are, however, still used by 
certain workers with good effet t. 

The two chief types of hot cathode tube, 
.viz. : the Coolidge and the Philips Metalix 
tubes, arc fundamentally the same, and 
differ chiefly in sliape, method of protection 
and^ mounting. In the Coolidge (ul>e, the 
cathode consists of a spiral of ware, and the 
anticathode of a solid block of 
tungsten, instead of a disc. 

Befogs the high tension current 
is passed through these tubes, a 
heating current is applied to the 
cathcvle, which is heated to a 
certain d<=hnite temperature. It 
is possible to vary both the 
voltage and milliampcrage of 
these tubes, and therefore to 
control the output of X-rays, 
both as regards their quality and 
quantity, with greater accuracy 


than in the older gas- filled tubes. The 
Gof»lidgc tube is completely evacuated 
of gas. The Philips Metalix tube, 
howcx’cr, contains a small [nojxortion 
of helium gas after evacuation. This 
gas oflers but little resistance to the 
pas.sage of the current. Apart from the 

shape, and the angle of emission of the 
X-rays produced, these two tubes difl'er but 
little in fundamenial princi])lcs. They are 
made in various modifications for dilferent 
pnrpos<!s, such as dental radiography. 

The Philips Metalix lube is covered with 
proleclive lead in such a manner as to be 
self-protected, in distinction to the C<Mjlidg(; 
lube, which has to be mounted .in proleclive 
box<;s to avoid dangerous radiations reai hing 
the op<“rator. The supplementary ap[>aratus 
required with the newer type of tube i.e., the 
Philips Metalix, is therclbif; much less he.'ivy 
and complicated than in the older forms 
of a]:>paralus. Screening couches and stands, 
and dex iccs for obtaining exposures of par- 
ticular parts of the botly arc very varied in 
design, and depend ui)on the uses to which 
the X-ray outfit is to be put. 

The second e.sscHtial part of an X-ray 
outfit is the transforming unit, which is 
The Trans- to convert the electrical 

forming supply from the main into the 
Unit. tension current necessary for 

operating the X-ray ttibe. 

The main elec.tri« al supply varies in 
diflerent distrii.ts, averaging about 200 volts, 
and never exccetling f,oo vtjlis. Tensions 
reqtiired for X-ray work, however, are veiy 
inucJi greatiT, varying from al least 50,000 



THE CCX)LIDGE TUBE 

The output of X-rays from this tube can be controlled by 
varying the temperature of the cathode, which is heated by a 
separate electric current. 
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volts for diagnostic work, up to even 200,000 
volts and more for modem X-ray therapy. 
Whatever the original voltage from the main, 
therefore, a transforming unit is required. 

High tension generators arc of two chief 
types, tlie spark coil, or the closed core trans- 
former. Of these, the spark coil was the 
earliest type used, and is still employed occa- 
sionally. It is, Jjowever, less easy to manipu- 
late than the more recent types of closed core 
transformers. I'he mechanical differences 
between the two forms are considerable, but 
the object is the same, that is, to produce a 
high tension current which applied to the 
tube will generate X-rays. 

The mod<*rn tendency is to raise the vol- 
tage as high as possible, as this produces 
X-radiations of the “ hard ’* or penetrating 
variety, and obviates the loss of radiations 
which arc absorbed in the superficial tissues 
of the body, and may lead to changes therein. 
For therapeutic work, the voltages required 
arc higher than for diagnostic work, such as 
siTccning or radiography. It is still a 
debatable point, however, as to whether 


very high voltages produce rays capable of 
better cfTecls than the softer variety. 

THE NATURE OF X-RAYS. 

Much research has been done since ^ 
the early days of X-ray work, when these 
radiations were chiefly employed in diag- 
nosis. Our knowledge of the exact nature 
and effects of X-rays is still, however, scanty, ** 
and much further work requires yet to be 
done. We now know, however, that X-rays 
arc a form of radiant energy, originally 
derived from the sun. 

The sun gives off vast numbers of radia- 
tions, which travel through the intervening 
ether in waves, differing the one from the 
other according to their wave-length and 
periodicity of vibration. These wave-lengths 
include the luminous band, which we are 
capable of perceiving and appreciating by 
the naked eye, and many more rays which 
are invisible. Amongst these latter arc the 
ultra-\iolcl rays, the infra-red or heat rays, 
those radiations used in wireless telegraphy 
and broadcasting, X-ra>’s, and the gamma 

rays of radium. 
Other groups of 
radiations are con- 
stantly being in- 
vestigated, but 
have not yet been 
put to eitlier com- 
mercial, scientific,- 
or therapeutic 
uses. 

All these radia- 
tions arc measured 
in octaves, of 
which the lumin- 
ous band sepre- 
sents one octave. 
Next to this at the 
violet end of the 
luminous, band are 
the ultra-violet or 
actinic rays, be- 
yond them a par- 
tially unexplored 
region, and be- 
yond this again. 
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A MODERN X*RAY DEPARTMENT 


\Wahom * Smif, Lid. 


A view of the ndionaphio room at the Royal Infirmary, Edinbuigh, showing the 
apparatus for taking X-ray photogr^ht to iid in diagnosis and treatmenL 
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FILMING THE HEART’S AC'IION 

An X>ray dnematogtaph machine invented m Germany, which enables the doctor to study the organs 

of the body m motion. 


X-ia)S. 'llic w a\ c>l( ni> ths in this diirrtion 
aic giadually dtcicasing m length, so that 
the \va\c-hngihb ol X-rajjs arc shortri 
than those ol ultra-violet lays, and veiy 
inueh shoittr than those ol visible light. 
Ai the X-iays themselves bctoinc shoitir, so 
.they betome moic penetiatiiig, and hnally 
the very bhoilcst rays aie followed by the 
gamma lays of ladium, wldch aic also used 
in**iie treatment of disease. 

Measurements of these radiations arc 
stated in the Angstiom Unit, whuh is the 
arbitrary umt of length of the longest or 
“ softest " X-iays. It is one-tcn-lhousondth- 
millionth of a metre in length ! 7 he 

“ harder ” X-iays used in therapy aic even 
shorter tlian this, whereas the luminous 
or visibl«;rays range from 3900 to yyio A U. 
The rays employed in wireless may even be 
miles in length. 

X-rays cxcit theii elleils in two ways, 
partly by absorption and pailly by scattciing 
of the rays. Only those rays which aie 
absorbed into the tissues exert any eflect 


upon thi-ni, and tin* theiapeutu iis«*s ol 
ladiatiou are due to tins piopcity '1 he lays 
whuli pass thiough tlic (issues inoic ot less 
uni hanged have no biologn al or othei ellei t 
Foi diagno''ltc puifioscs, the tays aie (lassed 
thiough theinUiviningobjciton to a pholo- 
giaphn plate 01 lluoiesiint siiein. 'Ihe 
icsulting piituie depends lor its detail upon 
the quantity of i.idiation, and its quality. 
Whin “soil” lays aie ]>.issrd, a detailed 
piituie results, as even (lie hss dense sliui- 
tuiis, such as tlie flisli ol (he body, absoib 
a sulficicnt quantity to thiovv a shadow on 
the plate beyond. JJone and similar strui - 
tuics, being densri, thiow nioie definite 
shadows, and (onse(|uetitly a wcll-dcfiiKd 
pirtuie of the lumponeul paits is produced. 
When the lays aie mostly “ hatd ’* they pass 
thiough the tissues with moie ]>en(‘ti ation 
and less absoiption, and the irsulting pic tine 
is less detailccJ. 

I'oi theiapeutic put|M>ses, wh(*n it is 
desired to treat parts of the liody vimc dis- 
tance from tlic surface of the skin, it is 
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to filter ()fr the softest rays, whilst allowing 
the more penetrating rays to reach the part. 
By the application of filters of varying thick- 
ness, made of cither aluminium or copper, 
it is possible to radiate tissues some distance ^ 
from the surface of the body without affect- 
ing the skin adversely. I’lie doses required 
to produce constitutional effects arc so much 
greater than those needed for diagnostic * 
purposes that the brief exposures used in 
ratliography produce no obvious results 
upon the patient. The operator, however, 
has to be shielded from continuous or 
n‘peat<rd sliort exposures even to minute 
doses, as a cumulati\'C effect is produced, 
I’hat is to say, (‘ven tiny dos<\s, if often 
rcjicated, may ])roducc ill elfcets after a 
period of years. This was not knmvn in the 
early tlays of X-ray work, and early worker’s 
in tliis field suffered severely from the 
elfcets of re[)eatcd exposure. With mod(‘in 
methods of protectk)n of tlic operator, these 
risks have been almost entirely oscrcomc. 
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‘ yMMYJ OF RADIUM? 

THE SPECTRUM 

Showing the place of X-rays in the wide range of 
wave- radiations which ditfer only in wave length. 
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necessary to filter out the softer rays, which 
would otherwise produce effects upon the 
superficial tissues, which might be dangerous, 
whilst the underlying parts might not receive 
an adequate dose. This is done by means 
of filters of various metals and thicknesses, 
which are interposed between the source of 
X-rays and the beam of light. These serve 


TREATMENT BY X-RAYS 

Radiotherapy, or the treatment of disease 
by X-radiation, is a comparali\cly n<;w 
science, but one which olfcrs wide jxwsi- 
bililics for fupjrc dcxclopinciit. The most 
popularly known use for X-rays is in the 
treatment of inoperable eases of cancer. 
Although this is a field which is yielding 
excellent, and improving results, it is not by. 
any means the only one. Many skin diseases 
yield to X-radiation, often in combination 
with other remedies such as ultra-vfelet 
radiation. Lupus, and certain other forms 
of tuberculosis, can often be treated success- 
fully. Hodgkin's Disease, a condition in 
which various glands of the body enlarge, 
producing pressure symptoms and often 
death, is well treated by this means. Malig- 
nant disease of many forms yields to itf even 
if “ cure ’* is not always obtained the patient 
often lives for a longer period and in greater 
physical comfort than would otlierwisc be 
the case. 

The combined use of operation and radio- 
therapy, either pre- or post-operative, offers 
perhaps the best results, as a ' previously 
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inoperable growth may shrink sufficiently 
to allow it to be surgically removed. 

In skin diseases, X-rays arc useful, since 
they exert profound effects upon superficial 
tissues. In suitable doses, tlic hair can be 
made to fall out, and will return later. This 
fact is employed in the treatment of that 
otherwise resistant disease, ringworm of the 
scalp. If an overdose is given, however, 
ptTmanent baldness may result, owing to 
the atrophy of the hair follicles jiroduced. 
Disasters of this kind were conijxiralively 
common in the early days of X-ray therapy, 
but with improved lee hnique and standardi- 
sation of dosage, they seldom occur now. 

X-rays produce, in sufficient quantity, an 
rrythema or redness of the skin, 'fliis is not 
manifested until some weeks alter the dose 
has been given, and varies act:oiding to the 
amount of ihr dose. A severe erythema is 
never produced deliberately, as it may be 
followed by slougJiing of the tissues, and the 
j^roduciion of what is termed an ‘‘‘ X-ray 
burn.’* Such burns are extremely intiact- 
al>lc, and resistant to treatment, and are often 
followed by eani:erous changes. The pioneer’s 
in this form of treatment did not realise these 
dangers, owing to the slowness of this mani- 
festation, and suffered muplation and de- 
formity in consecfuence. 

X-rays also exert effects upon the blood, 
and arc used in the treatment of certain 
diseases of the blood or blood-forming 
system. The red blood corpusiles are 
diminished in number And anannia may 
f«ult after prolonged and cxi essive dosage. 

The term “ deep therapy ” was originally 
applied to X-radialion designed to reach 
organs situated deep within the body. Mas- 
sivg doses w'cre employed for their destruc- 
tive effect, generally for malignant disease. 
The results varied in dificrent hands, but 
on .the w'holc, the constitutional effects 
simultaneously produced were so sc:vcre that 
this method is not used to any great extent, 
at least ^n the form in which it originally 
appeared. 

Thus, broadly speaking, X-rays arc em- 
ployed in therapy for two chief purposes, 
either stimulation, as of the superficial 


layers of the body, or destruction of deep- 
seated growths. 

The ilangers associated with the use of 
X-rays have been indicated, but may be 

Dangers broadly grouped as immediate and 
of remote. 

X-Rays. immediate dangers are 

those encountered duj ing an actual <\\pos\irc, 
and are due to the puNsage of high tensuni 
cun cuts to the tube. (loniact with a higli 
tension lead carrying 100,000 volts of current 
will produce an electrical slmck which may, 
and has been known to, produce imuK'diate 
deatli. The newer foi ius of a|>paratus guard 
against this ('Cinlingency to a large extent, 
hut rciisonahh* care has still to be exerted by 
the oi>eran)r. 

‘I'lic rrinott' c’llKis are tliose due to the 
effects of al)st)r|>lion of X-rays by the lis.sues. 
'J’Ik’so do not manifest tliemsclvc's for days 
or even years alU r the c-xposure, or scries of 
exposures. If the actual e.vposun! is too 
large, X-iay bums, warts, and cancerous 
growths may appear later, 'i elangicctasis, 
a condition in vvhic'h the l)lood vessels of tiie 
skin become dilated and prominent, may 
dtwcloj). Owing to the cunuilalive effec:t of 
radiation, even tiny dosc^s, if the sum total js 
loo great, may lead to these ill clfcxis. 
Ameniia, sterility, and other c:oustitntional 
changes may also occur, partic ularly in 
operators who are c’c^nslautly <*xposcd care- 
lessly. ClencTally speaking, however, with 
modern mcxles (jl’api)lic'ation and protection, 
the dangers of X-rays are rapidly bee cuniiig 
a thing of the* past, wliereas thc*ir benefits 
and sc opc are constantly increasing, and they 
will doiibtIe.ss play a much greater part in 
the medic inc: of the future. 

It must be ixmemberc'd that X-rays are 
but one form of radiant energy. Dilfcreiit 
fcii’ins may be used in conjunction or se- 
quence, and by this means thc-ir effects may 
be modificxl or compleme nted. For example, 
it has been found that a preliminary clo.se 
of uhra-violfl rays facilitates the passage 
of X-rays, and therefore renders a skin 
“burn” less likely. Itulec^d, ultra-violet 
radiation has been successfully used in the 
treatment of old-standing X-ray burns. 
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The author has liad several astonishingly 
good results in cases where the X-ray bum 
has led to ulceration and the beginning of 
cancerous changes. 

X-RAYS AND THE DETECTION 

OF DISEASE 

By ALFRED C. Jf()RDA^\ C.B.E., B.A., 
M.D., n.Ch., D.M.R.E., M.R.C.P., furmeily 
Medical Radiographer to Guy's Hospital and The 

Royal Infirmaty /or Diseases of the Chest. 

No disro\'ery in modern times has been 
more sensational or fraught with more im- 
portant consequences than that of X-rays. 
At once tlic new rsjys were pressed into (he 
service of medicine. (Jrude and weak as was 
the apparatus for producing X-rays, and 
little as was then known of their properties, 
nevertheless they were usetl forthwith for the 
diagnosis of fractures and dislocations ; for 
locating bullets, needles and other metallic 
foreign bodies in the tissues, and also for 
detecting swallowed coins or other dense 
substances in the food-pij)e, the stomach, or 
the intestines. 

Having familiaris(*d themselves w'ith the 
X-ray appearances of the bones and joints 
in health, surgeons soon found they could 
recognise changes in structure and outline 
caused by disease, so that dittcrent diseases 
of bones and joints could be diagnosed by 
their X-ray pictures. 

The .slender bones of the hands were the 
easiest to study, but as apparatus improved, 
the larger limb-bones and joints were success- 
fully tackled ; then the spinal column which 
required special posturing (oblique views, 
etc.), and lastly, the skull with its thick 
cranial bones and the complicated structure 
of the facial skeleton. By tins lime it had 
become obvious that few surgeons or physi- 
cians could be expected to master all the 
details of structure of the many bones and 
joints that make up the skeleton, so as to 
distinguish changes due to disease from 
normal variations and at the same time make 
themselves familiar with the constmetion 
and working of the apparatus — steadily 
becoming more complicated and powerful. 


A new specialism arose to meet the new need 
and the number of radiologists increased 
steadily as the use of X-rays extended. 

Stones in the kidneys and bladder (and 
occasionally in other organs) may contain 
enough lime salts to render them as dense as 

bone; tlicy can ilicn be revealed in an 

X-ray picture. Tlie diagnosis of calculus 
(stone) requires care and expert knowledge 
and experience, since calculi may be mis- 
taken for other concretions within the body 
some of which are of little consequence ; 
tliese include calcareous (chalky) deposits in 
abdominal lymphatic glands, concretions in 
veins, etc. 

So powerful an agent for evil might, 
under proper control, become an agent for 
good and at once attempts were made to 
apply X-rays in the treatment of various 
chronic skin diseases ; some highly favour- 
able results were obtained ; even skin 
cancers could be made to disappear in 
certain cases. Hopes ran high that a “ cure 
for cancer had been di.scovcred, but although 
these hopes have proved elusive, even with 
the enormous powers now available. X-ray 
treatment is still largely applied ibr the 
partial relief of cancer sufferers ; radiolo- 
gists arc contiujioiLsly striving to improve 
their technique so as to obtain better results. 

In certain skin diseases, measured doses 
of X-rays arc cflicacitjus. The X-ray treat- 
ment of ringworm depends on a property of 
the X-rays — discovered accidentally in the 
early dtays — of caiising the hairs to fall out 
over an area of skin {e.g. scalp) two weeki 
after exposure of the area to an appropriate 
dose of X-rays. After six weeks, the hairs 
begin to grow again, and if, in the mean- 
time, the bare scalp has been rendqfcd 
healthy by local applications, the new hairs 
are healthy and free from ringworm fungus. 
An overdose of X-rays causes permanent 
baldness ; an underdose fails to pjxxluce 
complete depilation. 

Great is the temptation to employ X-rays 
for the removal of superfluous hairs, e.g. on 
women’s chins, but to produce a permanent 
result, an overdose must be given, so as to 
cause some degree of dermatitis ; this may 
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X-RAY TREATMENT IN PROGRESS 

The patient is protected from the powerful rays with sheets of lead and only the area to be 

treated is exposed. 


lead to a disfiguring scar or a patch of skm 
scored with unsightly blood-vessels -results 
far more distressing than the unwanted hair. 

• Early in the history of X-rays, it was found 

possible to obtain pictures^ of the heart and 
The Heart blood-vessels, these organs 

(with their contained blood) being 
Lungs. (]ense enough to show “ up ” 
against the air-filled lungs which surround 
them. To-day, the X-ray examination of 
the •chest adds greatly to the accuracy of 
diagnosis of diseases of the heart and great 
vessels. 

The lungs, too, are found to ^eld up many 
of their* secrets to the penetrating rays ; no 
physicia]\ now would be satisfied with his 
examination of the lungs until he had used 
the X-rays to confirm and control his 
physical examination of the chest ; nor 

• .would he fail to repeat the X-ray examina- 
tion at intervals to check progress. 


Pulmonaiy tuberculosis is, of louixc, the 
chief lung disease - though by no means the 
only one- for which the X-rays are used 
regularly l every sanaun'iuni has an X-iay 
department as one t)r its most essential 
constituent parts. 

The last -though in many ways the most 
important - sy'stem of the body U» be brought 
yjjg under review l>y the X-rays was 
Digesiive the digestive system, consisting ol 
Organs. rtsophagiKS (food-pipe), the 

stomach and the intestines. I'hcse arc thin- 
wallcd, hollow tubes which throw no \isiblc 
shadow on the X-ray screen. To show them, 
it is necessary to fill them with dense material 
so that their form may appear as dark 
shadows in the X-ray picture. The sub- 
stances most used for the purpose are the 
insoluble salts of bismuth and barium. 1 hese 
salts can be swallowed in large amount, 
mbted with food, or in watery suspension, 
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and the progress through the digestive canal 
watched ill all its stages. Tlicy can also be 
intrmluced into the lower ijowcl as enemata. 
The den.se .salts mix with die contents of the 
stomach and intestines (tlic digesting food 
and tlic intestinal juices) and enable the 
radiologist to follow the cntiie process and 
ascertain the size, shajje, and position of 
every part of the digestive tube. He .sees the 
various organs at work ; watches the peri- 
staltic w'ascs by which each part sends on its 
contents into the next jiart and notes features 
that arc unusual or abnormal ; here ex- 
perience of many observations comes to his 
aid and it is in this department of radiology 
more than any other that e.xperl specialism 
is c.ssenlial for correct tliagu;>si.s. 

When X-rays began to be used I'or the 
diagnosis of diseas<;.s of the digestive organs, 
the method used wu.s, luituiallY enough, lO 
consider disi'ases as they were arranged in 
text books and affix labels to the X-ray 
pictures that would fit in with the lext-lxxtk 
arrangement. 'Fhus there were disear.i'j: of 
the stomach, of the duodenum, the appendix, 
the several portions of the large intestine, 
and .so forth. 

A radiologist who discox'cred an ulcer of 
the stomach, or ol’ the duodenum, for in- 
stance, was very well pleased to lun c made 
a tlefmitc diagmwis of a te.\t-book disease, 
and the surgeon or physician in charge of 
the case was equally satisfied. 'I'hcrc is no 
“ getting away from ” the X-ray demon- 
stration of an ulcer or a growth in the 
stomach, of an appendix that is anchored, 
or a bowel that is kinked and obstructed. 
The more enterprising radiologists, however, 
were not content to confine their observa- 
tions to the X-ray room, but took c\cry 
opportunity of controlling their findings by 
vLsiLs to the operating theatre, whenever it 
became necc-ssar)' for the surgeon to inter- 
vene. 

It became clear — though unsuspected pre- 
X'iously - that there was no such thing as 
disease of a single organ, all others remaining 
healthy. Tlic re.verse is the fact : all the 
Cleans and tissues --the entire organisin> in 
fact — is out of gear before a particular organ. 


such as the duodenum or the appendix, 
“ givas out ” and becomes the scat of a 
“ text-book ” disease. The X-ray investiga- 
tion demonstrates this unmistakably. The 
so-called “ disease ” is, in reality, an end- 
result, even though the patient and perhaps 
his medical attendant had no suspicion of 
the trouble that was brewing. 

()b\iou.sly it is bad policy and poor 
metlical ])racticc to allow disturbance to 

grow into disorder and disorder 
Beginnings disease before taking pre- 

vcntive stc]>s. lo obviate this 
happening is the true function of radiology. 

The intestines act best when they arc of a 
particular size and length and so dispo.serl 
in the body that they can perform their func- 
tions to advantage. Excessive length or 
drooping need not be a bar to ellicient func- 
tion, but is very apt to become so. Thus, 

an unduly long loojj of bowel is liable to 
turn on its axis and become partially ob- 
structed ; a portion that hangs too low may 
adjoin an anchored portion, the result being 
sharj) angulation, and- again --partial ob- 
struction. Either ofthc.se causes of obstruc- 
tion involves stagnation of contents ; stag- 
nation means decomposition. Microbes are 
always at woijf in the l.irge intestine ; in 
health, their activities itre, beneficent ; they 
break up the cilluiosc walls of vegetable cells 
(taken as food) and enable the digestive 
juices tc» act ujmhi their nutritious contents. 
In a stagnant bowel, however, some of these 
micn)bes multipU' enormously and take oi'i 
\irulcnt activities, creating poisons wliicli 
pervade the system and rot the fining mem- 
brane of the bowel and eventually the entire 
thickness of the bowel wall with its important 
systems of muscles and ncrv'cs. ^ 

There arc medical obscrvci’s who do not 
believe in the im[>ortanec of this microbie 

^ Stasis poisoning. They say : “ Thf in- 
testines are endowed with ^ special 
sj'stem of veins— the portal system — ^whosc 
duty it is to carry to the liver the* products 
of intestinal digestion. The liver is quite 
capable of dealing with the poisons tliat 
reach it.” There are two replies to this : 
Firstly, the liver is able to deal only with a 
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limited amount of microbic poison ; in 
stasis (stagnation in tlic bowel) tliis limit 
is st)on passed ; not only do the poisons 
then pour into the blood -stream, but 
they Hood the liver itself and disorganise 
it, impairing its efficiency fur its many 
functions. 

Secimdly, there is a jwint apt t«^ be 
ovcrltKiketl, \i/. : that .some of the pro- 
ducts of intestinal digestion es<ape the 
attentions of tlie li\er because iliey do 
nut enter the portal system at all. 
I'here is a lympliatic system of ve.sscls 
that drains the entire length of the intes- 
tines and cairics fluid that may be teem- 
ing with microbic poisons straight into 
the blood-stream by way of the tlun'acic dut t 
(the largest lymphatic, vessel) wliich. opens 
into a great vein close to the lieart. 'I'he 
fluid pnicrs the side uf the litiut to- 
gether with the venous blood, is carried into 
the lungs to be aerated, is retiirncil to the 
left side of the heart and <'f)nve\ed thence 
intf) the general system of arteries, carrying 
all the poisons with it, to reach every organ 
and tissiu! of the body. To allow microbes 
to jjour their poi.sons into the intestines is 
to court disaster. 

Naturally enough, the inprc extreme and 
urgent cases were the first to come tjndcr 
observation, and the iini)oriant fact was 
res’calcd by the -X-ray and (onfirmed at 
operation that most of the text-bfxik di.seascs 
of the digeslisc tract were, in reality, end- 
results of stasis. Thai is trt say, although only 
ar single organ had aetutilly brok<‘n down, 
there were widcsjircad changes of slrueture 
and function throughout the digestive tract. 

Briefly, these changes consist in (i) drotip- 
injf and other changes of position ; (2) elon- 
gation ; (3) fixation of the bowel in certain 
regions, with consequent kinking at the 
fixQd points ; (4) congestion, catarrh or 

crosiop of the lining membrane of the IkjwcI, 
due to stagnation and decomposition tif its 
content! ; (5) spasmodic constrir;tion of long 
stretches of the big bowel, due to the irritated 
state of its lining membrane ; this has the 
effect of imprisoning the stagnant contents 
in the bowel further back ; the bowel is 
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Drawing?* takL*n fioin X-ray pilot ogrnphs tif the 
abdomen, showing ilistoriums oJ the intestines wliieh 
will in divease /<//, a great ehmgation of the 

hig hi'wel, a sharp kink. 

never al)lt‘ to elc‘iir il.self |)iV)|)erIy, so llie 
condition (>1‘ jioi.sonin^ i;oes rrom had to 
\vors<\ nnlil;, sooner or later, the dreaded 
l>r<*akdo\vii i>l‘oiir «»r nior** lakt's pl.'iee. 

Patients do not al\va\s to tlielr doctor 
tor advice when (lieir IhmIiIi l)rji»iiis to fail, 
or when lliey iioiiee the first ons(*l of sonic 
unpleasant synipttnn. Instead, th<7 per- 
suade themselves it is lait a passint? indis- 
position that will clear up of its own ac«:orcl. 
'loo olten, however, iIunc t arly symptoms 
are, in reality, nat nn 's \vaniini.^s that all is 
not well with the lissiu's ; they arc the 
sym})tonis which Sir James Mac keiizic 
studied so dilij^ently. If, at (his early stage 
of disease, an X-ray investigation be carried 
out, an ac curate ai count is furnished of tlic 
condition of ev(Ty part J)f the digestives 
system ; thus a certain clue is given to the 
character of the early disoid^r wliicli is 
causing llie synii)toins, and to the lines of 
(leatrneiit best raindaled to put things right 
and restore the patient to sale and sound 
he^ahli. Witlionl the aid of the X-rays, llie 
doctor and his jiaticnl must remain, to some 
extent, in tlie dark and there is a danger 
tJiat (he disoider may go on to the late 
slages when oiu^ or other (A die breakdowns 
Of rur, such as a definite lesion (r./f. an nlrer) 
of an organ, nei essUating .i long term of 
incapacitating illn«‘ss, or a more or le.ss 
hurried resort U) surgery. Nearly all these 
tragedies could have been preventc*d, liad 
the unhealthy condition of the tissues been 
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HOW IHR INIIRNAL ORGANS ARE PHOTOGRAPHED 


An X*ray photograph showing the large mteatine whieh ha& been rendered 
opaque to X-ray^ by a “ barium meal ” 


discovered in good tiiiu, and cointicd b> 
appropriate tieatmeiit. 

Let it not be supposed that the X-iay 
investigation is the only one that is nettssary 
oi ht Ipful ; other tests- biochemical and 
Kutenological - are vtry htlpiul, both in 
diagnosis and in ticatment ; none, hovvevei, 
IS so graphic aiul decisive as the X-ray. 

A faiilv Hcent development of X-iay 
diagnosis cone I ms the teeth A dentist tan 
Dental ins^Kcting the mouth, what 

Radio- is wiong with the c towns and 
8r>»phy. necks ol tlie tcetli and with the 
gum inaijjiiis, but he ctumot see wrhat is 


happening at the mts 
without X-ray films ; 
these give sharp!) -defined 
picturc:s of the teeth and 
icvcal at onte any infec- ^ 
lion at the routs. It might 
l>(* thought that a tooth 

with an infected root 
would give so much pain 
dial Its ownei would 
insist on Its icnioval with- 
out waiting for X-ray 
(ilms This IS not tlic 
case, howevei , very often 
an miecUcl tooth is a 
‘ d< ad ” tooth ; its n< iv e 
has been dehbc lately 
killed and exti acted at 
some pieviuus tune by 
die dentist, to enable him 
lo dear out the decayed 
pulp and inscit a filling 
Such a tooth— and siini- 
laily a ciowncd tooth - 
may remain useful and 
htumless foi a number of 
years, but cvenlnally its 
loots aie almost cei tain to 
become infected and set 
up constitutional tioubles, 
such as rheumatism. It 
IS wise lo regal d any 
crowned or “ dead " 
tooth with suspicion ailiT 
ten yetii s, cv en if no rheu- 
*niatic or othei syniptoft.s 
liave thrown suspicion upon it pieviously 
1 he use of opaque substances lias brought 
many other icgions within the scope of 
ac cut ate X-ray diagnosis. , A 

nol-phthalem), when injected into 
a vein, or swallowed in capsules, passes into 
the liver md thence into the gall bladder. 
The dye is opaque enough to give a shadow 
of the* gall bladder and enable gall-stones 
(which are not opaque to X-rays) to be 
revealed as clear areas. If no dye enters the 
gall bladder, it is presumed that the entrance 
to it is blocked by disease or by a gall-stone. 
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Anotlirr heavy substance, lipiodnl, is 
injected into cavities in varinus’parts of the 
body, to give an outline of these cavities ; 
it is used, for instance, for the exact diagnosis 
of cavities in the lungs, for the central eaxity 
of tlie spinal column, for tracing the course 
of a sinus leading to a source of svippura- 

tion and so forth. 

Prophecy is always hazardous, but the 
reality has often proved more vvondeiful 
and sensational than the imaginings of the 
prophets. And so it may be with the 


X-rays. In the thirty-five years since their 
marvellous properties Hashed ujxm an 
astonished world, surprise has 
The followetl surprise. It will be 

strange indeed u the next thirty- 
five yeai-s fail to furnish new revelations 
«»f the properties of the rays and the 
jiart they play in the universe ; while, 
on the pliysical side, iJiere seems no 
limit to htiman ingenuity and skill in 
devising new apiilianccs and interpreting 
new phenoinnia. 


MEDICAL USES OF ELECTRICITY 

AI.PSED C. JORDAN, C.U.E., HA., AI D.. II.CIi., D.M.R.E., .M.R.C.P., Fmmtily AMical 
Radiographer to (iny's Ho.<ipilal and The Royal Hospital for Di.sra.m of the Hheit. 


S OON after Galvani made his classical 
discovery of the action of electric 
currents on muscle and nerve (about 
1760) electricity was used for the treatment 
of all manner of complaints. Its use, how- 
ever, till recent years, had been purely 
empirical and many of the successes gained 
were the result of “ faith ” rather than any 
actual remedial virtues of the electric cur- 
rent ; the ctinsequcncc was that electrical 
treatment got into the hands of “ quacks,” 
who exploited these 
faith cures ” to their 
own great pecuniary 
advantage ; and so 
electrical treatment fell 
into disrepute among 
medical men. During 
Ute last thirty years, 
however, the study of 
electrical action has 
been taken up by men 
of ^ high medical and 
scientific attainments, 
and to-day medical 
electricity has a useful 
and Ijpnourablc place 
among the resources 
which ifiedical men are 
able to place at their 
patients* disposal. 

The two chief uses 
of dectricity are for 


diagnosis and ircatincnf. I'dcclrical DiA<i- 
Nosis depends on Galvani’s original exjuTi- 
ment with the isolated muscle and nerve of 
a frog. When the neeve was “ stimulated ” 
by an electric current, the muscle contracted; 
if the nerve were injured so ih.'it it eould not 
convey iinpidses, the muscle failed to con- 
tract, but if the muscle itself were stimulated, 
it might contract, proxided tint ncrx'c- 
endings in the muscle were still healthy. 
This electrical slinmlation is used in the 
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” A STATIC MACHINE 

The fsterrupted currents produced by machines similar to this are specially 
suitable for their stimulating effects in rheumatism and partial paralysis. 
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diagnosis of various forms of Paralysis. Two 
kin<ls of current are needed : continuous 
(direct), and inierrujited, A healthy miisi lc 
and nerve responds to iKith kinds of stinm* 
lation ; Faradic (interrupted) current causes 
a healthy muscle to contract while the 
current is maintained ; Galvanic (con- 
tinuous) current causes a contraction at the 
moment the current is “ ma<te ” or “ broken.” 
In certain paralytic diseases, the “ reactifm 
of degeneration ” is shown by a comple.tc 
alteration of these nrsponses : Faradic ex- 
citation no longer causes any rcsjKuise, while 
Galvtinic stimulation causes (in early stages) 
an increased i-esponse and an alteration in 
the nature of the response. 

Another diagnostic use of Faradic stimu- 
lation — of rare applicability - is in localising 
brain lesions when the surface of the brain 
is exposed by accident <ir at operation. 
Electrical stimulation of certain an'.as of the 
brain's surface produces definite results — 
movements of limbs, etc. 

Trkatmhnt by electrical methods m«iy be 
directed (i) upon the disease, to destroy 
tumours or to check infecti<*ns; (a) upon 
symptoms, to git'C relief (in conjunction with 
other methods of treatment). 

Pure water is a non-c<induv.tor of electricity. 
Water containing a .salt in .solution conducts 
Mode electricity. A solution, say, of 
of common salt (sodium chloride), 
Action, contains numbers of “ ions ” or 
electrified atoms of sodium and chlorine, 
mo\'ing freely through the liquid in every 
direction. If an electric current is passed 
through the liquid, the movements of the 
ions arc directed toward the poles ; the 
sodium ions (which carr>’ a jjositive charge) 
toward the negative jkJc.; the chlorine ions 



GALVANFS EXPERIMENT 
The basis of electrical diagnosis — ** stimulation 
of uninjured nerve attached to the isolated muscle of 
a frog causca the muscle to contract, and the 
contraction can be conveyed from a to b along 
the nerve to a second muscle. 


(negatively charged) toward the positive 
pole, 'Flic electric current consists of these 
two streams of ions, with opposite chaises, 
moving toward opjiositc jwles. At the ter- 
minals, caustic soda and hydrochloric acid 
are formed— one at each. Both substances 
are caustic and destroy tissues if kept in 
contact with them. If, instead of a solution 
of salt, the electric current is made to pass 
through living tissues, these two caustic 
substances ran be made to damage or destroy 
tissues near the poles. In the case of diseased 
tissues, this action may be a valuable method 
of treatment. The terminals may be made 
of special chemical substances, such as zinc 
or salicylic acid, and ions of these substances 
may be made to penetrate into the tissues 
for a short distance, 'J’his is known as 
ionisation or “ iontophoresis.” Part of the 
good rirect of this method is due, no doubt, 
to dilatation of blood vessels giving an 
increased blood-supply to the part, and to 
other reactions set up in the body by the 
unaccustomed stimulation. 

Gontiriuous currents and interrupted con- 
tinuous currents are used for their chemical 
and their general stimulating cffcits, in 
vai’ious rheumatic disordei's. If there is 
stiffness or partial paralysis, strong stimu- 
lation, oft-repeated, may gradually restore 
the muscle to a stronger state ; it may even 
be possible to produce muscular contractions 
powerful enough to break down adhesions — 
in the manner practi.scd by osteopaths — and 
release stiff joints or rigid portions of the 
spine. The static wave current, produced ty 
a big static machine, such as a Wimshurst 
or Holtz, is the best for this purpose ; it 
gives an interrupted continuous current 
which produces powerful muscular contrac- 
tions with less pain than that derived from 
batteries or dynamos. 

The chief forms of alternating current used 
for treatment are derived from induction 
coils (Faradic current) and from dynamos 
(sinusoidal current). Various 'couches, 
baths, etc., are in use for the application 
of the several forms of treatment to 
render them as effective and as pleasant 
as possible. 
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THR RATR OF OFit AY OF RADIO M RMANATION 
Radon, the inert gas which emanates from radium and is largely used in 
treatment instead of the element itself, diminishes rapidly in radio-aitivc 

power. 


duce any iin|iortant rise of temperature ; a jx-rfected so sis to gi\'c .sust:iin«*d oscilla- 
difl'ere.nl type of current tnust be u.sed. This tions. 

is the high frequency current, iiroducetl by In tnany malatlies (too numerou.s to name 
the discharge of high-voltage current acro.ss here) a moderate rise of temperature is a 
a sp.ark-gap. When a I,cydcn jar or other useful therapeutic mea.'-ure, ami the dia- 
condenscr is discharged, the bright spark thermy apparatus is the best (maybe the 
which leaps across the gap consi.sts of a only) method of protlut ing it. 
series of rapidly o.scillating discharges which Suroicai. Diathfrmv is a far nuire drastic 
reverse their directions many thou.sands of use of the high-frequency current : to raise 
times a second. There is no time for any the temperature of disi*.ased ti.ssue.s so high as 
chemical action to take place. Very much to tle.stroy them. Growths both simple and 
'more powerful currents can be passed cancerous- may be di'slroyed by this method, 
through the lx>dy using these high-frequency The gniwlhs must be fairly near the surface, 
di^iarges than could possibly be tolerated for instance, in the mtiulh or throat, for this 
or used with Galvanic or Faradic currents, method to be applicable. In many ca.se.s 
In this way, pronounced heating cfTccls can (for instance, cancer of the tiingue) it is 
be obtained and can be directed, at will, to preferred to surgery, though tliuthermy is 
deep-seated parts as well as to the struc- now being supcrsctled by radium treatment 
lure/ near the surface of the body. Special for many growths. 


RADIUM AS A CURATIVE AGENT 

By ALSRED C. JORDAN, C.B.E., B.A., M.D., B.Ch., D.M.R.E., M.R.C.P., Formerly 
Medical Radiographer to Guy's Hospital and The Royal Hospital for Diseases of the Chest. 

T he X-rays were discovered by Pro- pounds. Pitchblende, the chief uranium ore, 
fessor Riintgcn in 1895. Next year was found to emit more rays— t.e. to be more 
(1896), ^cqucrcl discovered that radio-active— than its uranium content could 
similar rays were emitted by uranium com- explain 5 it must contain some other 
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RADIUM IN 'HIE CURE OF CANCER— I. 

A patient receiving radium treatment for cancer behind the ear. 


[Key$lM» 


substance, more ratlio-activ<^ than uranium. 
To discover this sub.stance, Madame Curie 
carried out a painstaking research which 
cuJminaled in the separation from tons of 
pitchblende of a few grains of a highly 
radio-active substance. She had, in fact, 
discovered radium. 

Radium is a heavy metal ; its salts arc as 
radio-active as the metal ; rays arc given 
out continuously, and the rate of emission 
cannot be modified by any known chemical 
or physical method. Three kinds of “ ray ” 
are emitted : Alpha rays, which are posi- 
tively electrified atoms of helium ; beta rays, 
which arc negatively electrified particles, or 
electrons ; and gamnla rays, which are 
similar to X-rays in all respects, but arc far 
more penetrating. 

At the time that radium was first isolated, 
the power for evil of the X-rays was already 
known, and their possibilities for good were 
being tested — ^and proved in certain instances. 
R'adium “ burns ” were soon experienced by 
those r^h enough fo cany a glass tube con- 
taining a radium salt in ^e trouser pocket. 


(This occurred to Monsieur Curie himself.) 
These bums were almost exactly like those 
produced by too long an exposure of the 
skin to X-rays. Tlie curative possibilities of 
radium were then tested, and it was found 
that certain growths of the skin, whether 
simple or cancerous, melted away under its 
influence, just as with X-rays, though even 
more quickly and more certainly, provided 
the amount of radium was sufficient. 

Tliis proviso has stood in the way of ‘■he 
full exploitation of radium as a curative 
agent. Radium is so precious, and its ex- 
traction from tons of pitchblende is so tedious 
and expensive that the world supply has 
remained far behind the need ; moreover, 
much of this meagre supply has been in the 
hands of private persons and small institu- 
tions, where it could not be put to the best 
possible use. Now, at last, fairly adequate 
amounts of radium have ^en collected in 
suitable places, where its medical uses have 
been stuped and worked out systematically. 
Foremost of these places are Stockholm and 
Paris. 
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The gamma rays are used almost exclu- 
^ Mwly. They arc Hcrlvcd, eJdicr from radium 
Radium itself (or rather from one of its 
Emana- salts), or from “ radon ” or radium 
emanation. This is a gas that is 
emitted from radium continuously at a con- 
stant rate and can be collected in glass tubes 
and sealed up in any desired amount. 

* Radon is itself radio-active, but differs from 
radium in that its activity diminishes or 
“ decays ” according to an exponential law ; 
that is to say, at the end of four days (nearly) 
its radio-active strength is reduced to one- 
half ; after a. further four days, to one-half 
of this — i.e. one quarter, and so on. Practi- 
cally it amounts to this, that after six days 


power of destroying cancers, in the floor of 
the mouth, the sJ<Je of the tongue, the neclc 
of the womb, the interior of the lower bowel. 
But the radon tubes were too feeble to reach 
and destroy the outlying cancer cells, and 
although tlic centre of the growth disap- 
peared, the periphery went on grotving. 

At the present time, a number of radon 
“ seeds ” or radium needles arc placed 
within the growth all round its growing 
edges wlicrc tltcy have the best chance of 
destroying the young growing cells and 
preventing the ontward spread of the 
disease. 

Till the present decade, all cancerous 
growths (except a few on the sjurface of the 


or so, a tube of radon 
has become valueless. 
But the whole of the 
original stock of rad- 
iiim from which it was 
drawn is still avail- 
able in undiminished 
amount and strength, 
and will go on yielding 
radon at the same 
rale for an indefinite 
number of years with- 
out perceptible loss. 

Radon “seeds” arc 
enclosed in sheaths 
of platinum or other 
. metal for inserting 
into growths. If they 
should be lost, no 
garat harm is done, 
whereas the loss of a 
•needle of actual rad- 
ium is a very seriom 
matt,cr. 

The present writer 
was the first to use 
radium emanation in 
sealed tribes for treat- 
ing cancerous growths 
—twenty* years ago 
{Lancetf Nov. nth, 
1909). Even the small 
a^buntsthenavailable 
showed a remarkable 



radium in the curb of cancer— ii. 

An X-tw photograph showing two meth<^ of iniet^ radium to cure 
: radium .nee^^^ which am.with^yi after some 


SrS : i^;rwW.ie”irithar.wn after some 

davs. and radon seeds, which need not be removed. 
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Some internal growths 
arc so deeply-seated that * 
radium needles cannot be 
inserted into them until a 
surgeon has opened up 
the way, I’his “ surgery 
of approach,” however, 
is a very much milder 
measure than the attemp- 
ted removal of a deep- 
seated growth. 

Nearly always a cancer 
starts as a small 
Early local growth ; 
obviously tins 
is the time to ” catch ” it ; 
if allowed to grow, it invades neighbouring 
structures, spreads widely and eventually be- 
comes disseminated. No treatment can then 
be expected to prevent the fatal outcome. 
Early diagnosis is evcrj’thing. Radium treat- 
ment has made early diiignosis easier. 
Hitherto many patients have kept tlieir sus- 
picions to themselves for fear of a mutilating 
operation. Now it is known that radium 
treatment is painless, non-mutilating and 
more certain than operation, there is no 
need to fear a thorough examination. 

The chief advantage of radium over 
X-rays for cancer treatment lies in the 
Radium ^^Wlity to place radium actually 
Versus in contact with the tumour cells, 
X-Rays, X-ray treatment has to 

be carried out from a distance. Where a 
large surface recpiires irradiating, then: is a 
chance for X-rays. But even here, radh^m 
is now making a bid to supplant X-ra^^s. 
Several four-gramme ” bombs ” of radiunv 
have been obtained (one has just been 
secured by the National Radium Commis- 
sion and installed in a l.ondon hospital) : 
these are used in the same way as X-ray 
tubes, and arc probably more effcctii’e, 
since the gamma rays of radium are more 
penetrating than the X-rays. 

The initial cost of radium is Immense ; 
once acquired, however, its powers remain 
unimpaired for an indefinite number of 
years. The important matters are that the 
radium should be accumulated where it 


I uurttsv] (Dr. A. C. Jordan. 

AN ULCER CURED BY RADIUM 
A casoof ulcer of the eye (left) before, and (right) after successful treatment 

by radium. 

body) were dealt with by the surgeon, and 
if brought to him early enough, a fair 
Radium proportion were removed com- 
Versus plctely and did not recur. Too 
Surgery. however, local recurrences 

look place, or dissemination in distant parts 
of the body. So seldom was a definite “cure” 
obtained that surgeons found themselves 
removing growths more and more widely 
until cancer operations had become terribly 
mutilating. But still recurrences were the 
rule. Then, but not till then, the radiologist 
was called in ; too late to hope for anything 
better than some relief of pain and some 
temporary diminution in the size of the 
growth. Some surgeons then decided to give 
radiation first chance ; at any rate it would 
reduce the size of the growth and make its 
surgical removal easier. Radium treatment 
has gained ground, and to-day it has estab- 
lished its place as the best means of treatment 
of cant:cr in certain situations : the tongue ; 
the throat ; the breast ; the womb ; the 
rectum. Radium treatment is painless and 
saves patients from dangerous mutilating 
operations with tedious recoveries and — in 
many cases — horrible disfigurement. 

In the Munich women’s clinic, no cancer 
of the womb has been treated by operation 
since 1913. In Stockholm, since 1920, nearly 
all cases of cancer of the womb have been 
treated by radium. The tongue and the 
breast, too, have been rescued from the 
surgeon. 
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can Ihivc safe storage, skilful handling, be 
available all the time Ibr treatment of patients 
by medi<'al men who have made a speeial 
study of the subject and gained wide experi- 
^ ence in its uses. The wliolc of the radium 
should be in use day and night w'ithout 
cease. Physicists must work in conjunction 

^ With the iiietlical stall; collecting radon, 

sealing it in “ seeds,” measuring tloses, and 
so forth. 

When all has been said that can truthfully 
Prevention urged for radium as a “cure” 
or for cancer, the fact remains 
Cure? present -less than half 

the cases can be described as “apparently 
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cured. Sixty |>er cent, still end fatally 
.sooner or later. Pretention is still- -and 
must always remain better than cure. And 
the prospects of preventing cancer, or, at any 
rate, of preventing a great deal of the 
recent increase in its incidence, arc quite 
good.* 

To foncliidf, it is possible to look Ibrward 

to a time in the near future when most 
caticers will be prevented by correct nu'lhods 
of living ; and most of the remaining non- 
preventable (or at any rale nou-prewnted) 
cancel's will be succe.ssfully treated by 
radium. 

* Si!f! The PtfVfiUion of Cancer^ p. 851, 


HEALTH EXERCISES 


By F. A. HORNIBROOK, author 

I N modern civilised F.uropc many din'er- 
ent systems of exercises ha\'C been 
evolved - most of them spun out of the 
thoughts of theorists rather than deduced 
from the facts of life. Thus come 
imaginings - e.g., that 
national games keep the nation 
“ fit,” even though only a tiny fraction of the 


of “ The Culture of the Abdomen." 

nation plays them actively. Similarly, men 
like playing golf, }\ud so they allege that 
playing golf keeps men fit. Yet wc all know 
many gollers with sagging, overloaded bowels 
and slack abdoii'icns. So with our amateur 
and profes.sional musclc-buildei's. Often they 
arc sheets of superficial muscle, yet consti- 
pated. It is found that developing the biceps 



{Stagf PHoh Co. 

MUSCLE CULTURE— THE EUROPEAN STYLE 
PjwMTf, the Italian boier, showing the specialised development which the European ** professional muscle- 

builders ’’ tend to over-do. 
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NEW ZEALAND NATIVE DANCE EXERCISES—I. 


A series of photographs showing the muscular movements involved in two native dances. 

positions in the Paddle Dance. 


(]oc.s not in itself make the bowels function 
regularly and frequently. Whenever external 
activity anti internal activity fail to be cor- 
related, we recognise this as a defect, and 
try to remedy it by adding “ deep breathing ” 
to some few abdominal movements. But 
these are of such limited range that no really 
efficient working of thcintcrnal organs results. 

Active athletics usually is limited to early 
life and the development gained is more or 
le.ss io])sicled, the practice spasmodic, and 
the ex-athlctc often becomes physically unfit 
in early piidrlle life. Apart from this we 
have modem ballroom dancing - enjoyable 
as a recreation and amusement, but the trunk 
movements liave been reduced almost to 
vanishing point. Phy'sically fit men may be 
good dancers, but dancing will not make 
and keep them fit. In boxing two men par- 
ticipate actively, and two thotisand or twenty 
thousand look on, and the same applies to 
football, cricket and so forth. Lastly, we 
have naval and military training — systems 
grounded in tradition and developing along 
rational lines with tortoise speed, productive 
of results goo<i, bad, and indiflerent. Here 
the material dealt with is of the best, viz., 
individuals in early adult life exhibiting no 


Ettie A. tikjfnilbriUtk 

{Above) three 

evidence of unsotmdness. It is certainly 
rather a reflection on (he whole spirit of 
such systems that the results do not show 
a much higher standard of excellence than 
is discernible. 

Thus in spite of our sports, our physical 
culture, our athletics, field games, dancing, 
and drill, we have as civilised nations failed 
to ensure that the majority of adults are 
physically fit, whereas among the uncivilised 
nations there are hardly any adults who arc 
physically unfit. 

And not only ‘are our Imdies defective, but 
our mental vision is distorted. We lool; at 
the perfect forms of manhood among the 
unspoilt native races, and wc seem to think 
that these men grew thus, like the trees of 
the virgin forest. They did nothing pf the 
kind. The physically perfect man did not 
grow : he was made — made by a system of 
physical education which, judged Jby its 
material results, or by its hygieiyc effects, 
is far in advance of anything possessed by 
civilised nations. For over a ccnlury travel- 
lers, scientists, missionaries, and Europeans 
generally have seen these native dance- 
exercises, and absurdly supposed, for the 
most part, thstt they are merely grotesque' 
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antics or unbecoming gestures, more or 
less meaningless, and fit only for savages. 
They did not realise that they constituted 
a rational and valuable system of body- 
^building and personal hygiene, as well as 
an ordered plan of race-cultute. 

What are the reasons for the failure of 
the European system of physical exercise? 

* ( I ) A craze for over-sfMxialisaiion and sub- 

division. The play clement, the athletic 
clement, the exercise element, the dame 
element, tl»c drill element, all these have 

been separated and practised as tilings 
apart, whereas they are but parts of an 
indivisible whole in the attainment of perfect 
bodies in perfect health. 

(2) A notion that some jiarts of tiie huinan 
body are objectionable or indecent, and 
from these parts attention has been will'ully 
distracted — that is, from the low'cr half of 
the trunk, which contains some of the most 
important parts of the human body. 

In other words, we ha\e failed because 
of lack of correlation of ellbrt, and becaus*' 
we have left the abdominal and pelvic, 
regions to take care of themselves. The 
result has been intestinal ill-health, obesity, 
and other ills. 


:EATMENTS 

Consider now the native dancc-cxcrciscs 
as illustrated here. To the native mind all 

parts of the body are important. 

Native jjq qJ- body is in- 

decent. Eflicient eitiptying of the 
bowels is recognised as the key of health : 
therefore exercises which hasten along the 
waste products of the body are right and 
pro[)er. Viiiuc and t’irilily arc the same 
thing ; therefore exercises for the develop- 
ment of manhood and womanhood are of 
great personal and siH'iul value. ’I'his general 
system of phy.sleal education, ensuring com- 
plete internal and external clhcicncy, hits 
been handed down gr.iphically ami by wor<l 
of mouth from time, immeniuriaji. Hut it is 
open to c»)iistant improvemenl. The native 
mind is rigid in its acieptanee of certain 
fumlamenlal jjiinciples, coiuscrvalivc in 
(herishiug well-tried customs, but clastic in 
regard to the atlmisslon of \ arialious properly 
presentt-d and suitably U-sted. Such varia- 
tions as are discovered by the individual arc 
submitted to the community, then tested 
thoroughly, and rejected or aiceptcd on 
tlicir merits. If accepted, the discoverer 
goes al>t>ut freely teaching the new move- 
ment. 



Copyfi£ht Fhotoi] 


NEW ZEALAND NATIVE DANCE EXERCISES— II. 


[by littu A . Hi^ntbroiiU 


The Hun (belly) Dance^ front view of first movement and front and back views of second movement. These 
Maori dcvel^ the abdominal and pelvic muscles and stimulate digestion and evacuauon. 
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TIius it is n<>t by guesswork that the ab- 
dominal and pelvic iegif)n was made the 
pivot of native dance-exercises. The native 
belief is that if the lower half of the trunk 
is properly exercised and developed, thtr rest 
of the nnisch’s can be and arc thrown into 
action simultaneously. C!onsci(»usly or un- 
c.r>n.sriously, they know that the only really 
efficient and scientific system of phy.sical 
exercise is the one that is directed by what 
we term “ the abdotniTial brain.” 

In the nature of things this must be so. 
By the very structure of the skeleton, it is 
the soft and boneless alxlominal wall that 
jHisscsses llie greatest li‘cecU»m of movement, 
'i he limbs arc only aj)|)cndages ; the chest 
is eiH'aged by^thc ribs and other bones ; the 
abdominal and ])elvic parts of the body, on 
the other hand, arc free-hung and lapablc 
r>f the widest range of rhythmic rotary move- 
ment. Such movements stir the abdominal 
contents into healthy activity, prevent the 
depTisition of sur])lus fat, and strengthen and 
develop the whole of the abdominal and 
pelvic muscles in jurticular. Compared 
with these native movements, the best of our 
I'airopean systems of physical culture make 
provision for a veiy trifling amount of 
nutveincnt of the viscera- up and down in 
deep-breathing, or * ...Kwards and foi wards 
in certain floor exercises. 

Not merely did some native raics km»w 
what kind of exercises were most beneficial, 
but highly devck)pcd “ natives,” such tis 
the New Zealand Maori, knew also the best 

order in which to perform them. Speaking 

generally, that ortler is as follows : — 

( 1 ) Vibration - to loosen up the body. 

(2) Brkathino Exkrcises — to ensure clean 
blood to the muscles. 

(3) AbUOMIN.M,, (.Il.tjTEAL, AND Pf.I.VIO 
Movemen ts -to stir up the organs and pro- 
mote evacuation. 

(4) Vibration — to ensure relaxation and 
rest. 

These exercises were done the first thing 
in the morning on an empty stomach ; 
sumetimt's the last thing at night as well. 
Perfonned thus, it was found they could be 
carried on for hours without undue fatigue 


but rather with physical exhilaration and 
refreshment, by the young and the old, the 
weak and the strong— in fact by everybody 
capable of abdominal movement. In cases 
r)f sickness there were special remedial 
c.xcniscs practised by certain native ratT-s. 
The dance-leaders were mature men — that 
Ls, men well on middle life, sometimes men 
over fifty years of age. It is to this system 
very laigely that the native races owe titeir 
s|>lctulid physirjue and perfect health. While 
he wjis undcmoralised by civilisation, the 
native man’s bowels functioned jiropcrly, 
and Ills abdominal and pelvic muscles never 
became laity and wasted, 'riicrc was no 
such thing in primitive life as the stagnating 
bowel and the more or less stationary' 
abdominal wall. 

(Jlcarly, then, native health and efficiency 
were not something the natives inherited, 

System sonieiliing lliey ac<iuircd : 

of something which they maintained 
l‘.xcTcise. ])y claily elliirl. The same results, 
therefore, can be achieved to-day by all 
normal civilised men and women, f>l(l and 
young, weak and strong. Of cotirse, Kuro- 
pcans have not the time, and some have 
not the strength, to do native dames for 
several hours daily ; but in suitable ” tab- 
loid ” exercise form it is quite possible for us 
to apply the principles expressed in these 
dances, and hence to benefit our health and 
improve our physical efficiency : to become 
better men and women in every w'ay. This 
is precisely the system I have devised in my 

book, The Culture of the Abdomen. Thcr&a 

set of eight exercises is de.scribcd and illus- 
trated. In these exercises effort is localised 
to the abdominal region — to promote in- 
ternal abdominal artivity — and attention 
lias been directed to correct posture. In 
tabloid form these eight exercises embody 
the principles on which the native dunces 
arc based, two of the most important of wliich 
are shown in the accompanying illustrations. 

In addition to set exercises, occasional 
attention to the musculature of the lower 
half of the trunk is necessary and desirable 
during the waking hours. As has already 
been emphasised, one of tlic main causes of 
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constipation and obesity is the lack of in- 
ternal and external abdominal activity. 
When the muscles of the lower half of the 
trunk arc seldom or never thrown into inde- 
pendent action, naturally the dcjxwition of 
fat goes on practically all the time. This 
lack of movement also is a direct cause of 
constipation, as the bowels are not subjected 
to the stimulating effect of the contracting 
abdominal walls which surround them— i.e, 
they are not kneaded into action, and knead- 
ing of the bowels is a powerful stimulant to 
their action. 

The remedy for undue deposition of fat 
in the abdominal region as well as for lack 
of intestinal activity, is constant moictncnt. 
By this is meant the. retraction and release, 
and also the rotation, of tlu; abdominal wall 
periodically during the day. For cxumplcy 
when standing w'ailing for a bus or train for 
a few minutes, instead of wasting the time, 
perhaps fretting and fuming, impert eptibly 
retract and release the abdominal wall, thus 
stirring tip the contents of the cavity, pre- 
venting their stagnation, and preventing also 
the sagging of the muscles. With a little 
practice a rotary movement can be done 
quite inconspicuously. Similarly when sit- 
ting in a chair, retract and release the 
abdominal well backwards and forwards, and 
rotate it in different directions. If the chair- 
back sui)ports the buttocks ratlicr than the 
.shoulders, automatically one sits in the 
correct natural posture — that is to say, with 
the a'l>doi'ninal wall tucked in — not falling 

inVt heap on the lap. 

Once the idea has been grasped — that the 
way to key up the body and prevent its 
jutting, sloping, sw'clling, bulging and sag- 
ging ^nto every sort of external and internal 
disharmony is repeatedly to contract the 
gluteal muscles (the muscles of the buttocks) 
whemsitting or standing, when lying in bed 
or in the bath, when strolling in the park, 
and so forth, then naturally the mind turns 
intercste.dly all the time to daily body- 
cultivation, and the good health most of us 
have inherited becomes something to enjoy 
and develop — not something to neglect and 
destroy. 


The two exercKses recommended as the 
most important are the following : ♦ 

F.XKRCISE 1.— Hammock Swing. — Place a 
folded blanket on the floor. lae Hat on the 
back on the blanket. Bend both knees, soles 
of feet on the floor ; feet about twelve inches 
apart, and heels close to buttocks ; knees 
a little apart. It is advisable for a stout 
person and for elderly people to put a thick 
pillow under the head {not under shoulders) to 
prevent a rush of bltKid to the head. Place 
both hands flat on the Jbor. Now laise the 
hips from floor about two or three inches. 
The body-weight will then rest tm the head, 
shouUl(Ts, and feet. Vigorously swing from 
side to side, keeping the shoulders flat on the 
floor, so as to tilt each hip upward/i alter- 
nately. 

' Repeat twenty limes ten each side. 
J.ow'er hips to floor. Rest for about five 
seconds. This I'onslilules one complete cycle. 

Raise hips again, and continue six cycles 
of twenty beats each ; that is, 120 swings 
with six rests. 

'f'his exorcise from beginning to end will 
take about one and a half minutes in all. At 
fii'st it is best to make each of the cycles 
consist of si.\ beats, and gradually work iij) 
to iwTnty beats to each movement. With 
practice the beats will naturally be done more 
lapidly. 

Don't hold the breath. Rest between each cycle. 
See that the abdomen is held loosely. 

If the leader forms the idea of swinging 
in u linnimock with somebody diet king the 

movement suddenly, he will have a clear 
conception of this exercise. I U should be 
noted that the whole abdominal cavity and 
its contents swing from side to side. I'hc 
action on the bowels is most cfl’cctivc. The 
movement tan be practised by delicate 
women and children without any fear of 
strain, while it can also be perftirmed by 
athletes with sufficient vigour to make it a 
thorough and searching exercise. 

Exercise II. — ^1'en.sinc and Retbactino. 
— Position as in Exercise I. — flat on the back 

* Quoted from The Culture of the Abdomen, by 
F. A. Hornibrook (yih bdiiion), by courtesy of the 
publishers, Messrs. Wra. fleinctnahn (Medical Books), 
Limited. 
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on a folded blanket. Now place both hands At the end of a week raise head and feet a 
under the small of back, palms downwards, little liigher, and so on, avoiding strain, 
Raise the head (chin well down), then raise until complete contraction is obtained, 
the shoulders and the legs, keeping knees It is better to inhale on the upward move- 
stiff, the feet coming up about twelve to ment and exhale on the downward move- 
eighteen inchcj; from floor. The body is ment, then retract abdomen, contracting 
balanced on buttocks and hands — the buttocks. Pause for a second or two. Then 
hand.s being placed backwards or forwards inhale and repeat the movement, 
so as to regulate balance. Try to bring Don't hold the breath. — DoiCt do this exercut 
head and feet as near together as possible as a breathing exercise. 

(keeping ba»,k round, not hollow) without At the end tj' a few weeks, when feeling 
jerking and without bending knees, until stronger, the following movement may be 
complete contraction of abdominal muscles added : raise shoulders and legs as above, 
is obtained. 'I'hen lower shoulders and feet pause for a second, then try and raise 
.siinuitancously t»» the floor, keeping knees shoulders and legs still further ; lower, and 
stiff on the d«>wnward movement. When complete the movement. I’hc action of the 
body and feet arc resting on the floor retract abdominal wall is something like the opening 
the abdomen fully, contracting the buttocks, and shutting of a concertina. 

'I'his exercise is of great importance in Begin by doing the exercise six times, 
developing all the muscles that cover the gradually increasing up to eighteen times, 
front of the abdomen. It is a strenuous move- Note.— I n cases of hernia (rupture), it is 
ment when done tomplctely. At first, there- necessary that the truss or sup|H>rt should 
fore, it is advisable to raise only the head always be worn when doing this and all other 
and not the shoulders, and keep feet on exercises. For elderly and stotU persons, 
floor, or raise the feet only a few inches the use of a tluck pillow under the head 
(especially for stout and delicate persons), is advisable. 



* THB GAME IN FULL SWING tToftei 


An unemtin moment in ■ bodcey match— • ittenuous fusae adopted by heahhy modetn woman which was 

impossible tat her long-skirted grandmother. 
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OUT OF Tim SCRUM 

The variety of vigorous movements repeated in a strenuous game such as “ rugger *’ hove a stimulating effect 
upon all the internal organs as well as upon the muscular system as a whole. 


GAMES AND HEALTH 

Jiji Major II. J. SELBl, M.C., Hon. 

Editor oj ** Physunl kdiiuition," the Official 
Journal of the Brituh Association for Physical 

Training. 

• 

pAMKS result from a natural desire to move 
the limbs freely with some definite purpose 
in mind, and the purix)se is generally to be 
found in the instinctive competitive nature 
of man. The desire to “ play ” Is one of the 
mdst obvious instincts of the human race. 
Place two children in a room and watch 
their actions ; they will.probably rush madly 
and aimlessly about the room from wall to 
wall until, this exercise tiring, they will look 
around for some other form of amusement. 
One will soon discover that he always 
reaches the wall a fraction of a second after 
his friend and he will immediately make 
efforts to correct this indignity. The pre- 


vious exercise now becomes a roiiii)elition, 
siud provided the right spirit juevails the. 
primitive game is now evolved. The child, 
and for that mailer, ihe, adull in the normal 
slate, fan no more help desiring to play than 
he can cease fiom breathing al will, and 
the game inslincl prevails throughout life 
from the time when the baby waves its limbs 
and gurgles in its cot, to the age of the gray- 
beard who lakes his plcasurts in a more 
leisurely and dignified manner. 

In the first place, we must assume that 
every healthy boy and girl wishes to indulge 
Effects vigorous competitive game 

of and that this desire is continued 
Games, ihroughout life. Unfortunately, 
however, the instinct to play is very often 
curbed at a very early stage cither on 
account of lack of facilities after the child 
leaves school, or else on account of insuf- 
ficient training which results in tlie timid 
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fcdin.q of iho pcwr pt-rftnmcr. Since Nature affected. Coasider, also, that the two move- 
gcncralJy lias some reason in iinplaniing an inents mentioned arc taking place con- 
instinct we must examine the exact effect tinuously for nearly two hours and it will 
produced by parlicij)alion in games. be easily seen that the beneficial cflects 

Since a game Ihn’oK'cs mu.s< nlaV wurkj it produced must bc COUSidcrablc< 
follows tliat partuipatiou nuist produce a It is sometimes suggested that the effects 
general detelopment of the muscular system; of games are solely physical. This is a great 
the limbs will he made firmer, more capable error, and for two reasons. In the first 
of performing their daily task elficieiitly and place, the brain is a physical organ and 
able to withstand hard knocks and sudden depends for its maximum efficiency upon 
strains. At the same lime, since the various the eorrcct fnnetioning of the other organs 
joints will be exercised, tlu-y will become of the body. Thus, since games improve the 
more supple atid tinis the ever present quality and supply of the blood to the body 
menace of old age: will be wardc'd ulf. More it follows, since the brain requires blood, 
parlieulurly is this true <»f tlie spine, whic!>, that the brain itsedf must benefit from the 
as is known, consists of a number of bones games. Ckinscquently, a pci'son w'ho takes 
separated by piec es of gristle or cartilage, part in games may be expected to think more 
If the spine is not bent and twistc'd in various clearly than one in whose body the blood 
directions, as the years pass there is a ten- runs sluggishly. In the second place, the 
deucy for the* gristle to hardcui, with the playing of games teaches certain very dclinitc 
result that the spine as a whole becomes \irlues which are of value if wc arc to live 
immobile and stiff-- a sure sign of old ag<‘. our lives hajipily in association with our 
Again, vigorous game's c all for a great lellow creatures. The expression “ to play 
effort on the part of the heart and the organs cricket ” has long been one to receive great 
of re$|uration : the blood is pumped round support as a moral ideal, 
at a greater rate ; breathing beromes deeper One further word on the question of 
and hence waste products are reino\-ed more elfccls. Since the war there has been dis- 
eifcelivcly. Nor do the effects finish here; played by the public an increasing 

ordinary exercise atfccls only the external and inlcreiil in the subjc'ct of health, 
portions of the bcxly to any gre-at extent. Games. subject of exercise bus re- 

and the deeper portions of the body arc left eei\cd considerable prominence. Exci-cises 
untouched ; games, ho\vc\ er, sinee tliey aic liu\ c been designed to rca' h ovciy part 
particularly strenuous, airecl the internal of tlie body and the practice of the 
organs. An illustration will explain ; a “ daily dozen ” is becoming more popular, 
man playing rugger runs along the field. Such exercises, provided they are based upoq 
stoops, picks up the ball and with a vigorous scientific principles, are undoubtedly goo^ 
twist of the body and a quick movement of but they do not take the place of games 
the .arms, propels the ball towards another in any way. In the first place, an exercise 
player on his own side who is better posi- produces a corrective effect : thus, for 
lionc'd. In stooping to pick up the bull the example, a person exhibiting a tcndcnc)»to 
player is compelled to make a tremendous round shoulders may correct this by per- 
call upon his abdominal muscles which con- forming certain exercises which strengthen 
tract vigorously and. probably, to their the muscles of the back ; flat feet may* be 
utmost pow'cr ; also in making a twist of cured by other exercises, and so on. Games 
the body other abdominal muscles arc undoubtedly will not do any of the^e things 
brought into vigorous play. In contracting, since tlie body will take the line of least 
these muscles must produce a vigorous resistance, and it is true that continuous 
squeezing action upon the internal organs performance in a game may produce a body 
and the sudden squeezing and relaxation deformity. The man who plays in the rugby 
has a stimulating effect upon the organs scrum often develops a tendency towards 
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*• FOR BHAU TY AND HEAL TH 
Exercises recommended in early Victorian days for the private 
tuition of ladies. 


round shoulders ; the 
tennis player obviously 
develops one side of the 
body at the expense of 
the other; the boxer in- 
variably has a tendency 
towards a raised left 
shoulder. 

In this respect, there- 
fore, ordinary pliysical 
exercise acts as a corrective 
to the faults made not 
only in ordinary life 
but also by participa- 
tion in games. On the. 
other hand, there arc 
certain aspects in the pcrlbi manee ol a 
game whicli cannot enter into the perflnm- 
ance of an exercise. In the fii'sl place, an 
exercise is an indit idual matter and is per- 
formed for the immediate elfects it w'ill 
produce upon tlic ijt)dy. A game is, generally 
speaking, a “ family ” afl'air, and the inunc- 
diatc objett of tlie game is something apart 
from the individual : a game, in short, is a 
social matter and the learning of a game 
encourages the development of social quali- 
ties. Again, since a game is a ffiime, it tends 
to make the jilayer forget lumself, and thus 
he is more likely to put more elfort into his 
movements than if he is performing an 
exercise. Moreover, a game lasts for a 
considerable time, and to spend the same 
time u|K)n a group of exercises would become 
both monotonous and exhausting witliout 
{producing a corresponding physical benefit. 
It follows, therefore, that both the exercise 
and the game have a definite place in any 
scheme of training, and training cannot be 
coysidcred complete unless both arc included. 

It is not an easy matter to take up a game 
after the adult stage has been readied, unless 

Oames individual has had considerable 
to, experience of playing games’ in 
Play, childhood. A person who has 
never pfayed a serious game in his life will 
find it extremely difficult to achieve any 
degree of skill in any game wliich he takes 
up, after say, the age of twenty-five. The 
moral is obvious. Cultivate a love for games 


at an early age, ami, furthermore, make 
sure that titc coining gcneratioit liifs more 
facilities and greater encouragenicnt than 
the present. 

Provided the game is played in (he open 
air and in snilahlc surroundings, it matters 
little, what game the individual cliooscs. All 
games have, much in common, ami it remains 
for cadi person to choose that which makes 
the greatest ap]>eal both from a mental and 
a physical point of view. Soccer, rugger 
and hoc.kcy have found great favour in this 
country, since (hey are strenuous and pm- 
vide a considerable dement of risk in their 
peruuniam c, TJiey also biing tlic players 
into close contact, and fui ihennorc, they 
cater for the “ herd ” iiistim t since it takes 
a coasideiable number of players to make 
a team. Tennis, badminton, fives, etc., differ 
from the former games inasmuch as there 
is no personal contact between the players 
and mental skill entirely rejifaccs physical 
force. On the other hand, these, latter games 
arc as vigorous as the former and the 
developmental effects are equally strong. 
Golf-- a game which is rapidly gaining in 
pjpulatily— falls in a different category. 
It posscs.scs all the dements of a game but 
is far less strenuous than any of tho.se 
previously mentioned, and in addition to 
this, although the nervous strain produced 
in an important match may be considerable, 
it does not maintain the nerves at the highest 
pitch of excitement over long periods. Since 
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it is neither physically nor mentally as 
tiring as football and tennis it would suggest 
itself as being more suitable for older people 
and individuals of a nervous temperament. 
Young pcoj)le of iu)rmal pliysi(|ue would be 
well advised to adopt another game in 
addition to golf, or rise to leave the game 
alone till a later slage. 

One further word wliilsi on the subject of 
particular games. It has been customary to 
imagine lliat tlieK* are tmly lour or five games 
— football and lio(k(‘y for tln‘ winter, cricket 
and tennis lor the sunurier- and golf for the 
old iTHTi ! Of late years, howe\ cr, since the 
subject has received sc ientific attention in the 
schools, sc \eral other games have come into 
prominence — net ball, stool ball, captain 
ball, rounders • or its more vigorous c hild 
— baseball, and rugby touch. 'I hc'se are all 
good games aiicl appeal to children, and it 



TUB PHVSICAI. El-FECl' OF EXERCISE 
Muscle*siippiyiiig nerve cells (/t) before, and (B) after 
prolonged muscular activity. The Nissl Granules — 
the source of potential nerve energy — have disappeared 
in (B). 


may be that in the future they will play a 
greater part in the activities of the adolescent 
and young adult than hitherto. 

In a short treatise of this type it is im- 
possible to give individual assistance and 
Essentials advice for all games, but, m 
of a stated elsewhere, there are certain 
Game, principles which arc com- 

mon to all, and the reader is advised when 
thinking of the following points to picture 
the game witli which he is must familiar. 

In the first place, one of the most common 
faults in a ball game is to remove the eyes 
from the ball either wlicn striking at it with 
an instrument or a part of the body or cLsc 
when catching. With the indifferent player 
there is a tendency to wafrh the ball up to 
a certain point and then to lift the eyes to 
the point w'hcrc the ball is intended to land, 
first point, then. Keep your eye on the ball. 

Secondly, make sure, tliat the position of 
your body is correct both when you 
receive and when you strike tlie ball. As 
a general rule, get your weight over the 
hall and always control your body so 
that your balance is corrci.t and so that 
you m.'iy move in the required direction 
after you have made your stroke, without 
strain and hesitation. Point twc > — Study 
the poise of your body. 

Thirdly, never expend more energy 
than is required for the particular action 
in hand ; every ounce of energy you 
expend unnecessarily means that your 
reserve strength is being sapped away, 
and when you require that little extra 
at some important point in the game it 
will not be forthcoming. Point three — 
Conserve your energy. 

Fourthly, when you are using an yn- 
plement such as a bat, a hockey stick, 
etc., make sure that you have a proper 
grip and that you have full control. 
When the moment arrives for striking, 
the success of your hit will depend upon 
whether you have control and can there- 
fore hit die ball at the right moment 
and with the exact and correct part of 
the implement. In passing, this also 
, -implies that the player must be able to 
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judge distance and direction 
correctly, an achie\pment 
which only comes with con- 
stant practice. 

Lastly we come to the ques- 
tion of tactics. If it is a team 
gajne then success will be 
assuied only when each mem- 
ber of the team has com- 
plete understanding with the 
UthCl&. II the game is an 
individual effort then the in- 
dividual must have c(»mplcte 
confidence in himself Whic li- 
ever foim of game, the suc- 
cessful pla>er must be quick 
to observe and sei/e chances, 
and must at the same time 
be able to olMcure Ins own 
intentions so tli.it his opponent 
may be deceived * observe 
the caie with which a bteak 
bowler endeavours to hide 
the type of break he is going 
to delivei to the opposing 
batsman 

If we ate to get the best 
physical benefits out of our 
g.imcs, it should be obv ictus 
that undue strain must at all 
Exhaustion avoided. In some rc- 

and spects, unfoitunatclv, the team 

Strain spirit and the spiiit “ (o do 
or die” ate too strong We have 
^1 heatd of players turning out for their 
Team when a day in bed would have 
been muc h wiser, and of players continuing 
a game after having received some injuty 
which commonsense suggests requires imme- 
diate attention. Laudable though the objee t 
prompting these actions may be, it must be 
remembered that neglect often means pain 
and suffering and sometimes a total abstin- 
ence from games in the future. The player 
should jise his or her commonsense in these 
matters and remember that although the 
human body is a wonderful organism, yet 
it can only be maintained at its high state 
of efficiency bv careful and sympathetic 
treatment. The same remarks will apply 
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REMEDIAL EXERCISES AT BAIH 
Re-cduLative movements in the hot pool at Rath for restoring the 
funcUoii of partially paralysed hmhs 

er|.iaUy to men and to women 'I here are 
not manv eanies placed bv men whicli 
cannot .dso be plajul by women. By this 
it IS n*»t intended to suggest that in the 
moie strenuous competitive games men and 
women should compeie on ccpial fcxiting 
and one against the othei Many of the 
aigumenls biought foiw.ud*to persuade 
woman back to the late \ n tonan days arc 
contradicted in the light of experience. 
Womc*n and girls may incJuIgc in most games 
— with flic exf < ption of both assoc i.Uion and 
rugby football with exrellent results. 

Undoubtedly it has been the desire to 
enjoy spoiling recreation which has led 
them to the adoption of lluir present light, 
free and hygienic clothing- an event which 
has reflected itself m the gicatlv improved 
health and physique of the modem girl as 
compared with her sister of a past generation. 
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THE ART OF MASSAGE 

By WINIFIIKDE BUTLER, S.R.N. 


M assage is a highly scimtific rc- 

mcdiai agrnt t ailing for , specialised 
ktiikwlcdgc and much palienlly ac- 
quired skill. Contrary to general opinion, 
it is not a modern tliscovery. In Oriental 
countries there are'rcrords of rubbing as a 
cure, as far back as 3000 b.g., and to this day 
the Japanese excel in the art. It was not 
till the beginning of the nineteenth century, 
however, that massage was established on a 
.scientific btisis in liuntpe. 

In both surgical and medical work 
massage is of great benefit, and t<.)-day it is 
being increasingly employed in conjunction 
with remedifd exercises and electrical methods 
of treatment. When presciibed for a serious 
injury or disease, it should invariably be h‘ft 
to a (pialilied masseur. 'I’herc are, however, 
many minor ailments which can be benefited 
at home by the amateur, provided he is 
armed with a fair knowledge, of anatomy 
and of the. theory of the various moscinents. 

'I’he object of massage is to manipulate 
the soft ti.s.sues of the body with a view to : — 
Objects Stimulating the blood and 

of lymph flow to bring an increased 
Massage, supply to the surface of the body ; 

(2) Stimulating the ncr\c ending.^ ; 

(3) Soothing the neiACS ; 

(.^) Improving the functions of the skin 
to aid the excretion of wtiste matter through 
the pores ; 

(5) Breaking down adhesions ; 

(6) Reducing swelling and thickening of 
tissues ; 

(7) Improving the nutrition of all the 
parts by an increased blood flow. 

I'hc various movements employed in the 
process consist of ; — 

(1) Stroking or Efllcuragc. 

(2) Kneading or Petrissage. 

(3) Friction. 

(4) Percussion or Tapotement. 

(5) Vibration. 

(6) Passive and Active Movements. 

(i) Efflf.i:r.\.gf,.— -In this movement the 
pressure should alwa^'s be applied in the 


direction of the \enous flow, towards 
the heart. The cushions of the fingers or 
the whole palm of the hand is placed a little 
below the area to be treated and a long 
upward curved stroke, with slight pressure, 
is mjide, the hand gliding back to the starting 
point without pressure. I'his is repeated in 
overlapping curves twenty to thirty times 
until the whole surrounding area has been 
covered. In the case of a limb, the joint 
below and the joint above the part should 
be included. Throughout the process the 
operator’s hand should not be lifted from 
the patient’s body but .should continue in long 
rhythmical sw’ccps. Jerky movements are 
very irritating. The pressure applied should 
vary according to the result desired : where 
the object is to soothe it should be light and 
the movement slow ; if stimulation is the 
aim, it should be firm and the strokes fairly 
swift. Efllcuragc usually completes a si^ance 
after more, vigorous movements have been 
applied. It act.s chiefly upon the superficial 
blood vessels, ner\e endings, and sweat 
glands. In order to reach the deeper under- 
lying tissues one, has recourse to plflrissagc. 

(2) Petrissage is a deep movement carried 
out on the muscles by means of which they 
ai'c picked up from the bone and rolled, 
sc|uce7.ed and kneaded. Wlierc the muscle 
is a small one, as in the hand, it is picked up 
between the finget’s and thumb and rolled, 
first by the fingers against the thumb, whiefi 
is kept rigid, and then by the thumb against 
rigid fingers. This is done four or fi\’c limes 
and then a slight onward movement is made 
and the process repeated, until the wfiple 
muscle has been treated. Where the area is 
a large one, as on the arm or thigh, the 
muscle should be thoroughly grasped with 
the whole of both hands, the fingers should 
be kept steady whilst the palms and thumbs 
work against them in a deep upward spiral 
motion, gradually working up the limb, each 
movement overlapping the last. The hands 
then glide down and work slowly upwards 
ggain until the whole muscle has been 
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A LESSON IN MASSAGE 


Students at the Westminster Hospital School for massage, learning how to manipulate stiff muscles 

and ioints. 

thoroughly manipulated. As in cfTleuragc, part and tlic process rejjcatcd until the whole 
the direction must always be tow’ards the surface has been covered. In the ease, of a 
heart. An even motion is es.scntial as the joint it should be completely encircled, 
regular com])res.sion and relaxation urges Where it is found more practicable, the 
‘ on the blood stream, stimulates the nerves cushions of the fingers or the palms of the 
and empties the tissues c{f surplus lymph hands arc xiscil, for instamc for the Sf>lc of 
which is carried away by the deeper lym- the foot the latter will be found the best 
phatic vessels. medium. Friction should never be used by 

(3) Friction consists of rubbing and the novice over a painful or an inflamed 
kneading the mu.sclcs without picking them area, more especially around joints. It 
up from the bone. It is chiefly used around should always be followed up by efllcuragc 
joinft and where it is necessary to break to disperse any accumulated fluids, 
down adhesions and to disperse thickened ( 4 ) Tapotemknt or percu.ssion requires 
tissues. The cushions of the thumbs arc much practice to be performed effectively, 
placed on one spot and without moving at A light hand and a supple wrist are abr,o> 
all on tHc surface of the skin they arc made lutely essential to carry out the movement, 
to describe small circles with a fair amount whieh must be light, ra])id and rr^silicnt. 
of pressure, thus rubbing the underlying Where the. area under treatment is a large 
tissues over one another. 7’his movement one both hands arc used to “ pound ” the 
is repeated five or .six times and then the muscle. This is done with the “ ulnar ” or 
thumbs are gently glided on to an adjacent inside edges of the lightly closed fists. Each 
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hand stniccs alternately, giving a Slight OUt- be borne without undue cHsromfort, arrive 
ward twist from die wrist as it comes in movements are begun, that is, the same 
contact witti the jiaticnt’s liody. The move- motions are gone through by the patient 
ment is repeated backwards and forwards entirely unaided. At a later stage resistance 
and in every direction until the whole is given and offered. For example, the 
surface has been covered. Over small or masseur places his palm against that of the' 
delicate parts slapping replaces pounding ; patient who is encouraged to flex his wrist, 
this is done by rajiidly striking the part with the operator meanwhile holding his own 
the fingers held close together, the motion wrist quite rigid. The process is then re- 
coming entirely from tlie wrist. Hacking is versed, the patient offering the resistance 
another useful stroke. This is done with whilst the masseur presses. I’hc force used 
the open hands held slightly apai't, palm to by the latter should, of course, be graduated 
palm, and with the fingers separated and and increased as the patient progresses, 
limp. Kacii hand strikes alternately and in These mos’cments are excellent for restoring 
doing so first the edge of the hand and then strength and flexibility to joints which have 
the tips of the fingers rome in contact with been immobilised for a time, 
the patient’s skin producing a sharp stinging Massage should always be picrformcd in a 
sensation which is very stimulating. Hack- warm airy room, for deep brcatliing is an 
ing is mainly performed over nerve centres, essential accompaniment of the treatment. 

(5) ViuRATiON is applied along the course Lubricants, especially medicated oils, should 
of ncr\rs. It is a sensation of trembling not be used in the process ; the rubbing in 
passed from the operator to the patient via of drugs for absorption is known as inunction 
the finger lips or the palmar surface. The and belongs to another branch of therapeu- 
fmger tips lightly drawn together arc placed tics. A light sprinkling of powder on the 
over a nerve, the operator’s hand and wrist hands is all that is required to keep them 
are kept quite limp whilst the muscles of dry and to enable them to glide more 
his arm and foreann arc made to contract, smoothly over the skin. 

thus producing vibrations. The movement The uses of massage arc manifold, a few 
must always be rapid and even and the of the more common ailments with their 
progress along the nerve almost impcrcep- Uses appropriate treatment are enum- 

tiblc. For the abdomen, back, or similar of crated below 

large surfaces the palm of the hand is applied Massage. Lusjbaoo, — The whole base of 

and vibrated. This movement requires much the back should be deeply kneaded and , 
skill and practice. It is very fatiguing for friction applied over the painful parts, 
the operator and not to be recommended to followed up by pbunding, hacking and brisk 
the nov'icc. cfflcuragc. 

(6) Passive and Active Movements are Sciatica.— Deep kneading of the thigh 
re-educativc and are of great value in the and buttock, hacking over the course of the 
after-treatment of fractures. Passive move- nerves, if it can be borne, followed by light 
ments arc so called because they arc per- cffleurage. 

formed entirely by the operator ; they are Rheumatic Arthritis.— I.ight friction 
necessarily made at the joints. The left around the joints followed by eflleurage. 
hand steadies one side of a joint whilst the Later passive and active movements, 
right hand grasps the bone in apposition Insomnia. — Light cffleurage over the spinal 

and goes through the movements of flexion, column and forehead, 
extension, abduction, adduction and cir- Constipation.— Deep kneading along the 

cumduction, two or three rimes, very gently course of the colon beginning at the right- 
at first and then more vigorously. For hand base of the abdomen, working up-^ 
instance, in the hand each phalange is wards, transversely under the ribs, down- 
manipulated separately, and when this- can wards on the left side, and then inwards 
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towards the rcetum. Vibrations with the 
palm followed by efflciirage. 

OBEsrrv.--Dr(*p kneading and pounding 
of the tissues alternating with cflilciirage. 
Sprains. — ^'Fhc sutrounding parts should 
treated with brisk elTlcurage. When pain 
and swelling ha\-c subsided, apply light 
friction and elTlcurage to the scat of injury. 

Varicose Veins. — Pre*ssurc should on 
no account be apjilied over the veins ; 
knead and stroke the surrounding tissues. 


working always in the direction of the heart. 

KKA(;ruRJis.—Wli(n ilic spliiu b fim lukrii 

oir, light ellleurage. Later petrissage and 
friction around tin* seat of fracture and 
around the joints, alternating with efllcurage. 
After a few days, passive mt)vein<-nts, fol- 
lowed up by aeti\c and resistive exercises. 

If at. any time the patient shows signs of 
undue pain »>r fatigue, or his temperature 
becomes abtionual, treatment should l)c 
slopped until a doctor has been consulted. 


BATHS IN HEALTH AND DISEASE 

A. CRAPVFOJtD M.D., Member of the Inkrtmliomil Society of Medical Ifydrology. 

T HK failure on the part of the skin to frenn those whos«- tein|MT,iture is liigher. It 
adapt itself to (Ttanges in temperature, can absorb more heat than any other sub- 
climatie and otherwise, is responsible stance, and it is always ready to give it 


for many illnesses ; for example, patients of 
_ . a rheumatic len- 

dcncyare verystis- 
eeptible to changes in the 
weather. On the other hand, 
if by any means the functional 
activity of the skin can be so 
improved that it is able to 
withstand changes in tem- 
perature, etc., there will be 
considerably less liabUity to 
disease. , 

This is precisely where the 
value of “ balneological ” or 
" hydrological ” treatment 
comes in. Not only is it ap- 
plied as a ctirativc measure, 
but by the Judicious emphJy- 
ment of water at dilferent 
temperatures in the form of 
baths and douches, steam 
and hot air, the adaptive 
rcstiurccs of the skin can be 
stimulated and reinforced so 
that the sensitiveness of the 
patient to changes in ex- 
ternal conditions is thereby 
materially lessened. 

By reason of its physical 
properties, water readily 
gives up heat to 
bodies cooler than 
itself, and withdraws heat 


up again. 



CmuisMy} 


ITht Spa Utrtetor, Hoik 

A MINERAL IMMERSION BATH 
A mineral water bath with undcr-current douche. 
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THE STRUCTURE OF THE SKIN 
Showing the sweat glands which help to regulate the 
temperature of the body, the nerves which make 
the skin an important sense organ, and the extensive 
blood vessels which can contain about one thiid 
of the body's blood supply. 

Heat and Coi,d are telati\c terms. 
Objects arc recognised as “ cold ” when 
they have a temperature lower than the skin. 
Krllog classifies tcmpcratuios as follows : — 

Very told, 3a to 55’F. Warm, 9a to 98‘r 

Cold, 55 „ Hot, 98 „ 104®?. 

Cool, 65 „ Oo 1 *. Very hot, iot° and 
'irpid, 80 „ 93°!*. over. 

The point of “ thermal indifference ” of 
the skin to water is 93 deg. F. 

Baths act miunly but not entirely through 
their temperature effects. Some are, how* 
ever, employed for their chemical action in 
certain skin disorders. 

IMMERSION BATHS 
The plain water immersion baths are ; — 
(t) Tm Cold iMMUtstON Bath.— Tem- 
perature from 50 to 75 deg. F. By con- 
Plain stricting the surface blood vessels 
Water it produces pallor and coldness 
Baths, of eventually reduces 

the temperature of the internal organs. It 
suppresses the activity of the sweat glands. 
If not continued t<x> long it is followed by 


a reaction. The production of a definite 
t edition should always be the aim and 
object of the application of cold. For this 

rcaton R cold bath should be of very brief 

duration. If ( ontinued too long tlie reaction 
may be delayed or may not occur at all. a 

The skin reddens from the dilatation of 
the small vessels ; there is a pleasant sensa- 
tion of warmth. The pulse is .slowed and the 
skin perspires. 

I'he conditions favourable to a reaction 
ate a hot bath of some kind immediately 
pici eding the cold application, exercise and 
flic lion of the skin, and watm clothing. 

Then* are ccitain types of individuals who 
do not icspond favourably, via. : those 
suffeting ftom thickened and degenerated 
arteries, very young children, and “ rheu- 
matic ” subjects. A cold bath acts as a 
genctal tonic and .stimulant to the functional 
activity of the body genet ally. As already 
indicated, one of its chief uses is to tone up 
the skin after hot appUcations. 

(2) The Hoi Immersion Bath, — ^Tem- 
perature above that of bexly recognised as 
“ hot,” 98 to 104 deg. F. A full bath at 
anything over 1 15 deg. F. is unendurable. A 
hot bath is a powerful vital excitant at first. 
Its effects depend on the exat i temperature 
employed. Moderate heat relaxes the sur- 
face blood vessels. Great heat constricts 
them at first and in this respect behaves 
somewhat like an intense cold application. 
In the case of the hot application the vessels 
soon relax. The activity of the sweat glands 
is greatly increased. 

The effect of the heat on the surface of 
the skin is to increase the loss of bodUy 
heat and to lessen the body’s general sensi- 
bility. Its effect on the general circulation 
is to deplete one or other of the three great 
vascular areas, skin, muscles and portal 
system. It may cause a depiction of the 
vessels in the brain and thus induce faintneft. 
It lowers arterial pressure and quickens 
the pulse. It may bring about congestion 
of the internal oigans. 

Respiratory movements are fodlitated by 
moist heat, but the amount of ** tidal air ” 
is diminished. A prolonged application 
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diminishes muscular activity. Sfiort a|>p1i- The natural and artificiid mineral water 
' cations have a reviving action. The cfFe* t immersion l>alhs are : — 

'■on the nervous sptem of a hot bath is at (i) Suirin'R Baiiis.— Natural sulphur 
first exciting and then CXildUdtingi waters (coW) an* l«> he found at Harrogate, 

prolonged application causes a rise in Askem, Croft, Strathpeffer, Llandrindod, 
obdy temperature owing to diminution of Llanwityd, Lisdoonvarna, and many places* 
heat elimination by the skin and inrreaso<l on the Continent, where natural hot springs 
heat production by the internal organs. A are to be met with. 

short bath will often lower the temiH'ra- Artificial sulphur baths are prepared by 
ture. adding from four to ten uunc es of sulphurate 

The reaction that attends a hot bath is of potash to forty g.Ulons of water, 
characterbed by pallor of the skin, quickc'ned Sulphur baths arc generally given at a 

pulse, free respiration, gradual cooling of tempeiature of from 96 to too deg. They 
skin, lowering of internal temperature and have a very bcnefii ial effee t on the skin 
lessened perspiration. Nel^ous irritability and are distinctly soothing. They have an 
is diminished and there is drowsiness and extensive use in vaiious skin disoiders and 
'■sometimes depression. There is also a in many iheuinatic conditions, 
certain amount of muscular weakness and (a) Brine or Sai.t Baths.— Natural brine 
indisposition to effort. or salt waters arc to be found at Droitwich 

The hot bath is mostly employed as .vn whcie their strength is roughly three pounds 
eliminative measure. Followed by a dry to the gallon. A milder water is in use at 
pack, it prcxluces profuse sweating. It is a Woodiiall Spa. There are many similar 
valuable palliative agent in the various forms waters on the Continent, 
of chronic ihcumatism.* The tempeiature Artificial brine baths arc prepaiccl by add- 
at the commencement of a hot bath should ing from two to six pounds of common or 
never be above 98 deg. F. It can be “ 'I idman’s” sea salt to a bath offoity gallons, 
gradually increa.sed up to the leciuircd To obtain a bath approaching the strength 
temperature. of sea water about fisc jmiinds must be used. 

Hot batlis should be avoided in cases of A biinc bath at a trmperatuie of about 
organic disease of the brain or spinal cord, 98 deg !•'. produces free and copious sweat- 
and also in cardiac weakness and enlarge- ing 'rhese bulbs arc extensively employed 
ment of the heait. Great caution should l^c in the treatment of c bionic iheumatism. 
•observed with regard to its use in cases of (3) Efu-rvi suing or Carbonic Ac:id 
arterio-.sclcrosis. B.\uis. -The use of the natural eflcrsesting 

(3) The Tfpid Bath. — Tcmpcratuie 80 bath is a great featuie of many .spas abroad, 

to 50 deg. F. Its chief action is to slow the I'he bath may be aitificially prepared by 
pulse and reduce temperature. It produces the addition of a pac ket of Na\|hcim Bath 
little or no reaction. Its main use is in the Salts ” to a bath of water at a temperature 
treatment of fevers. of between 92 and 97 deg, F. These packets 

(4) » The Neutral OR Warm Bath. — Tern- are supplied in different strengths. 'I'he 
perature from 92 to 97 deg. F. This b some- baths may also be ptepared by dissolving 

' times known as the bath of “ thermal in- fifteen ounces of .sodium bicarbonate in 
difference.’* It is a purely sedative measure, forty gallons of water and adding seven and 
t It lowerathe pulse rate but does not affect a half ounces of acid sodium sulphate. 

, respiration. It has also a lowering effect on The effect of an effervescent bath is 
the surface temperature. It produces no mostly due to the bubbles of carbonic acid 
jteaction. It b chieHy employed in nervous which settle on the surface of the skin. The 
•"^excitement, neurasthenia and insomnia. It heart is slowed and the skin reddens. The 
may be prdonged for an hour or more. bath should be as cool as possible as it 
1 ' * See section on rihrapfa' niw^mwikm. contains more gas under such circumstances. 
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I i he .S/»rt htrector . Hath 

ADMINISTIiRING A MUD PACK 
Special nnid is applied hot to thickened or inflamed joints. 


(liubtuiii' d(*i(l batlis arr t'xti*nsi\'cly eni- 
[)loyc(l iit 1 asrs of licarl weakness and are 
nsiially toinbined with (unfully u^radiuited 
cxerrisrs. Tliry are also \alnal)Ie in rases nf 
increased hlotul |)ressiiic. From tln‘ir seda- 
tive elleet these baths aie \(‘ry useful in 
stales of ner\onsness, c'xt itabiliiy and in- 
somnia. 

< l) 'rin*. AfKAMM’: lU i u. 'I hc' fame of 
inan\ mineral springs on tin* Omlinent 
depe nds on llie agreeabh* efli i is <if an 
alkali on the skin. 

All alkaline bath may be aiiifuially 
prepared by addinjL; ten oniK es of tarbonale 
i)I‘soda lo a bath eonlainini; forty i^allons of 
water, 'f'he bath should be ii;i\eii at a tem- 
perature of from ()} to 97 detr. It is a 
\.duable remedy in many forms of skin 
disease at eom]»auie<l by iiehing. h also 
i<'liev<\s the ili'hing of jaundiee. 

(f,) 'fiiK Aon) B.\th. -This is arlifieiallY 
prepared by adding fourteen ouiiees of dilute 
nitro-hydroehlorie arid to a bath containing 
from thirty to forty galltnis of water at a 
temperature of between 92 and 97 deg. F, 
Its action is tliat of a mild stimulant to the 
.skin and a pronuncr t>f pcrspiratitni. 

(6) I’liK Peat ok Mi;i> Rath.- Pc*ai 


- tibtained from the 

1 ' "i moor is exten- 

; si\ely employed 

j for botli general 

. yf.’ J and local bath,s 

‘It Harrofirate, 
R u X t o n, a 11 d 
Strathpelfcr. At 
Wood hall Spa 

combined 

{1 he Sfia lHrector^ Hath l'i\tTS aild aloilg 

, . . the banks, or 

’ inflamed joints. , _ 

thrown up by 

\olc anir at lion, are use d on the Continent 

li>r bathing purposes. 

A |)<*at or miul bath <an he gi\en hotter 
tlnm an i»rdinaiy water batli. Its point 
of ‘‘ lluTiiial iiulillereiu t* is al)oiit 102, 
wherea.s that of water is abtujt 9,5 deg. F. 

Its general , action is tiiat e>r a generalised 
poultite. I’lie effect on the skin is very 
marked. Profuse sweating is induced. Mud 
or peat batlis an* miu h used in rheumatic 
alfeetions, obesity and in l(»rig-standiiig 
inflammatory conditions. 

'Fhe application may either be In llie R rm 
of a general bath in which the patient iic.^., 
or the mild or peal may be employed in the 
shape of a poultice or pack and jdaced on 
the area of tin: body whic h recpiires treat- 
ment. The latter method gives extremely 
good results and is more conveniently 
carried out. For the treatment of muscular 
and joint rheiimati.sm, as wcR as in eases 
of neuritis and neuralgia, ])acks ha' c proved 
of great benefit. 

(7) The P.\H.\FirN Wax Bath. — This is 
a local application and mostly employed for 
the iiands and feet, 

Paraflin w^ax melts at about .t temperature 
of 122 deg. F. It is melted in a large double 
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boiler over a gas burner or el<*( Iric grill. 
Wlicn the required tejiipcralurc is rc.u hed, 
the hand or foot is ])Iunged into the melted 
wax and kept there Pjr from ten to twenty 
t;uinule.s. A thin covering of solid wax li)rms 
like a glove over the j)art. It pnKhues in- 
tense local .sweating and is much used in 
ittflaTninalory conditions of the snudler 
^joints of tiu- liand and fool. 

(fl) I’lic. W'l j’ Pac.k. 'rh(‘ palic'iit is 
wra|)|)c‘d up from head to fc'ct in a wet 
slieet })rr\i(iusly wiuug out in \vatc*r at a 
teniperciimr of fioiu Cut lo 70 dc'g. F. lie is 
thru covered up liglulv with two or tlui'C 
blankets and allowed to remain lor Iroitl a 
half to (Hie hour or more'. 

riie c hief point in appiving the pack is 
to exclude all air fnnn the* blanket eover. 

The action is at lirst that (.»l‘ a cold bath. 
A “ reaction ” cpiiikly follows, th«‘ vessels 
in tlic. skill dilate and sweating (‘uan s. As 
the' blankets prc’\i.*nt the loss of heat, the 
paiiciil gets luitt<'r and h(»t(c'r, and he is 
iisualiy linally in a h.ith of peisjiijation. 
'fhc' wci pack is a sedative' lucaMiie and is 
extensively used to pi'ornote sleep. It may 
well lake the plac e of scxlativc.* or hy[)nolic 
drugs. In cases of fcrvcT less water nccxl 
Ik? eoiilained in the she<*( and aftc'r about 
hall'an hour the' blankets should be removed 



[Ike. ^f»a ihith 

A NUliDLO DOlJCHJi 


Fine ids of water applied under pressure to the 
whole surface ctf the Ixxiy have a stimuldting 
clfcc-i upon the skin. 

body spongc'd over wiili 
DOIJCHKS 

Kcllog dehnes a done he 
a single or juulti[)le col- 
umn of vvater at 

iSScs. 

Hue s, pn .xsure and 
mass, (lin e U cl against some 
porlimi ol’ tlif- bckfly. 

The j)n"'surc vaiies from 
ten to sixty pound , de[)( Tid- 
ing c)ii the hc'i.ghl of the 
rc'servoir or soiiu e of sujj- 
])ly. riie mass vaiies lioin 
a “ liliform ” d<mcho o( 
extreme' fineness lo a <ol- 
uinn of water an ineh in 
diaiiicier. 1 he < nhnnii may 
be in the' foim r>f a jc't, 
hill, niiforin rain or shower, 
and its direction may bo 


and the whole? 
li pid wate r. 



Courtesy] \PTni/^. uk haihi 


LOCAL AERATION BA'raS AT DROIIWICH 
A &nali type of bath used to treat local conditions. 
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horizontal, vertical, niultiplc circular or the other very hot. The cold application^'-: 
ascending. lasts a few seconds and the hot a few minutes. 

. (i) The Cold Douche. — 'I’cmpcraturc A rain or shower bath should precede the 
55 to 70 deg. 1 ’’. It is only given for a few application in order thoroughly to warm • 
seconds and at a fairly high pressure. It the skin. . '* 

usually follows some bath of a heating 'I'hc hot application dilates the blooa 
nature and tlic cold douche is employed to vessels of the skin wliile the cold contracts ' 
bring about a reaction. It combines the them. I’lic cold slows the heart, 
elfect of sudden cold witlnhat of a mecliani- Tlic alternate contraction and dilatation* 
cal impart. It is therefore much more of the supcriicial blood vessels assists in the 
stimulating than a cold bath. removal of old inflammatory' deposits. It is 

Its use i.s that of a general tonic and e.>cten.sivclycm])loyc(l in eases needing general 
stimulant and to induce a reaction. It tonic treatment and also in the later stages 
shoidd not be used where there is active of muscular rheumatism, and sciatica. It is 
inflammation, in arterio-sch-rosis, kidney a valuable application in sprains of joints, 
disease and painfid alfoetions of the nerves. t“s])ecially in the later stages, where there is 

(2) The Hot Douche.- -TJ io average thickening around the tendon sheaths, 
temperature of a Jiot douclie is round about (5) The Rain or Shower Bath. — The 
no to 115 d«*g. I’. It sliould begin at 100 cold shower bath is generally employed 
and gradually work up to the required after a hot bath to tone up tiic skin and 
degree. In using \cry hot water the stream induce a reaction. 

must be kept in c'onstant motion otherwise A hot shower bath is used as a prelude to 
there is a risk of scalding the patient. massage in order to warm up the skin and 

Its clfccls arc similar to thi>sc of a hot majic it more supple, 
bath with the addition of the mechanical Its general applications arc very much 
factor in the shape (»f percussion. It is \ cry those of the cold or wann douclie to which 
exciting to begin with, but later it is relaxing reference has already been made. 'I’hc chief 
and depressing. It is extensively <;mploycd diflercncc lies in the direction of tlic stream 
for the relief of pain in neuralgic and whu:h in this ease descends from above, 
chronic inflammatory conditions. (6) The Neeule Bath. — ^'Fliis is a circular 

The power of relieving pain seems to be douche with lUilUCl'ous streams of fine jets 
one of the sjiceific jjioperties of heat, 'rhis clirec ted on the surface of the body. Its 
is probably bixnight about by its effect on cflccts arc \cry much those of the douches . 
the »-ireulation. R\cry one knows the sooth- described abo\e, with the addition of the 
ing effect of a./ pro|>erly apjilicd linseed stimulation of tlfc skin by means of the fine 
poultice in ^host painful conditions. To streams of water under pressure. It* is 
obtain tly; best results the application must largely used in combination witli other 
ifot as can be borne. baths for its tonic effects. 

It is also of value in relieving the intolcr- 8. Aix Massage Douche. — After a pre- 
ablc itcliing in some forms of skin disease. liminaiy’ rain or shower bath at a temperature 

(3) The Nei'trai. Douche. — This is given Manipu- of about 98 deg. 1 ’., the patient 
at a tcm]HTatuiT of between qa and 97 deg. lation is seated in a chair and the whole 
F. It acts ;is a general sedali\c and has a Douches, body and limbs massaged under a 
grcatcj influence on the blcKHl vessels of the stream of water at a temperature of about 
skin than a bath of the same temperature, 98 deg. F. Usually two attendants are ^ 
It produce's no reaction and lias its chief employed, one to manipulate the hose-pipe 
uses in insomnia and ncr\'ous excitement. and the otlicr to jierform the massage. 

(4) 1 'he Scotoh or Ai.ter.\ating Douche. After the whole body has been systematic 
— This is carried out by the use of two luisc cally treated, a strong douche is applied to , 
pipes, one delivering very cold water and the front and back of the patient t^ginning . 
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with a temperature of 96 deg. and finishing of the body is facilitated. The bodily tcni* 
at 60 deg. F. perature is therefore not increased. The 

9. VicuY Massage Douche.— After a pre- circulation in the skin is stimulated and ll\e 
liminary shower bath at 98 deg. F. for a deeper organs cori'espondingly reliev ed. The 
few minutes, the patient lies on his back on profuse sweating rids the body of impurities, 
an air cushion placed on a table. Instead Turkish baths are largely employed in 
of a hose pipe as in the .\ix system, the cases of obesity, gouty conditions, and 
water, at a tentperature of 98 deg., is con- chronic rheumatic affections. They .should 
veyed through three or four rt»se jets sus- not be indulged in by patients suffering 
pended above the table. The water is thus from weakness of the heart, ailerio-sclcrosis 
broken up into a number of extremely small (thickened blood vessels), and Graves’s 
fine streams very similar to thase of a disease. 

needle bath. Under these fine sprays the 'fuE Vapour or Ku.s$ian Bath. — This 
patient is thiiroughly ma.s.sagcd. differs from a 'Furkish bath in that the air 

The main difference between the two in the latter, although heated, is dry, /and 
systems is that in the Aix system, the patient the. inflvjence of mf)isiure negligible. In a 
is sitting up and the water directed in a Hussian bath the air is charged with wet 
single column, while in the Vichy bath the steam which has a distinct “ thermal ” 
patient is lying down and the water is effect on the skin according to its tem- 
divided up into exceedingly fine jets. perature. 

The clfccts of a nnissagc douche arc The vapour bath hits been in use from 
practically those of a neutral d<mchc with time immemorial. The nuvsl ancient method 
massage superadded. It is a distinctly of preparing it was by placing a tub of 
sedative mea.surc. At a higher temperature water in a small building and throwing hot 
it is stimulating and cveulUtdly exhausting, glowing stones into it. 

The mas.sagc is not so tiring to the patient The vapour bath checks evaiKuation from 
as a dry manipulation. It is one of the most the surface of the body in consequence of 
valuable of balneological treatments and which heat is retained and the temperature 
has a most extensive u.se in eases of obesity, is rai-wd. In this respect it differs from the 
chronic rlieumatisin, and painful conditions Turkish bath where cvai>oration is cn- 
of the fibix)us tissuc.s immediately under the couraged anil the temperature tnaintained 
skin. It is most valuable in the late stages at an cvcji degree. 'J’lic vapour bath is a 
of sciatica as a means of restoring the lost vciy jHjvverful agent for ridding the l)ody of 
tone of the muscles. impurities. 

A massage douche in one form or another After a varying jicriod of from a quarter 
ft obtainable at all our health re.sorts. to half an hour in the “ vapour nwm ” a 

cold needle or shower bath is administered. 

HOT AIR BATHS The application of cold is miftl im|X)rtant. 

The Turkish Bath. — The bather proceeds In Ru.ssia and Finland it is customary to roll 
Straight to the hottest room and remains onc.self in the snow after being in the 
there for a few minutes until a free flow of ” .sweating ” room. Among these people 
perspiration is induced. From a quarter of an hour in the sweating chamber followed 
an Jiour to tw'enty minutes should then be by an intcase application of cold is regarded 
spent in the second room and about ten a.s a sure protection against disease, 
to fifteen minutes in the coolest room pre- A more extended use of baths of this 
vious to'the process of “ shampooing.’* The description in this country would undoubt- 
bath sliould terminate with a tepid plunge cdly do much to “ tone up ” the skin of 
Ibllowcd by a cold douche. su.sccptiblc individuals and thereby raise 

The air in a bath of this kind is essentially their resistance against the on.sct of disease. 
,,dry and evaporation of sweat from the surface The “Cabinet” Vapour Bath. — This 

1839 



THE GOLDEN HEALTH LIBRARY 



(. Kurltiy\ I i he Spa Director^ Hath 

KlJXriRlC RADIANT IIKAT TRRATMIiNT 
Used in gout, rheumatism and other painful conditions to improve the circulation 
and eliminate impurities by inducing copious perspiration. 


is adtninislontl in ;t cabinc'l whitlj allows 
iltc- lu-ad of llic patient lo hr outsklr. Tor 
this rrason it is loss t'xltatisling. I'lic slr«nn 
is nsiially c(»n\ryr(l rilhrr by means of a 
pipe from onlsidr or by stunr waliT lieating 
i'onli'i\an('(' inside (lu* eabintl. Its action 
is \rry rnnrli lluit ol'tlir Russian bath ifferiTcl 
lo abo\r. It should always be followed by a 
cold apj)li(ation in some form or another, 
usually a tluiieht* or needle bath. It is used 
ext(Tisi\ely in cases of ehrouic rheumatism, 
neiiiitis and neuralgia. It is not for the 
old and feeble oi in cases of heart disease. 

I.ocAL Vapoi’R Baihs.-* 'fhese arc gener- 
ally known “ Bcrthollet ” baths and con- 
sist essentially of metal chambers into which 
tht! limbs can be introilueed. Steam is con- 
veyed from outside and the whole limi 
exposed lo its aetion. 

'riiey are most ^'aIuable in the treatment 
of various joint and inuseidar alfectioiLS. 
These baths are almost always used as a 
7>ndinutuiry to massage of the part. T‘he 
.'.clion of tlu' \apoiu* is to make the inuseles 
more supple and the .'Succeeding manipula- 
tions more cfTcrtis e. 

Elecirig Radian'I Heat Baths. — The 


thermal cfTects of 
practically all the 
measures that 
have been dealt 
with above arc 
pn^duced by dir- 
ect contact with 
the skin by the 
ni c d i u m i n 
which it is 
enveloped. The 
water, vapour, 
air, peat or brine, 
or whatever is 
empkiyed com- 
municates its 
heat by < on- 
tigiiity. Radiant 
heat is not “ con- 
ductive,*’ liu/ 
“convective.” 
'I’he rays ol' the 
sun, t li c best 
example of convective Jieat, do not 
normally beat the air through whi<'b they 
pjiss. They only warm bodies through which 
they tk> not pass. If the atmosphere is full of 
moisture, particles of vvat<T will be warmed, 
hence the oppression of a warm damp air. 

A radiant heat bath is given by means of 
a cabinet e<.mtaining some forty-<iglit or 
nu)rc incandescent lamps arranged in verti- 
cal n)ws round the interior. The head of 
the patient is outside. (labinets arc also so 
eonstrueted that Uic patient may lie down. 

The benefieial effeets of heat applied Ui 
the surface! without the disadvantages of 
“ conductive ” heat ari‘ thus obtained. 

The action of this bath is to induce free 
pet'spiration and dilatation of the blood 
vessels of the skin, whereby the circulation 
is favourably influenced and the elimination 
of impurities fn»m the b(Kl> is obtained.. 

It is used in gout, chr ’ ' rheumatLsm, 
sciatica, and many forms neuralgia. 

Local Radia.nt Hrat Batils. — Appliances 
for loral use for an arm, leg, shoulder, etc., 
with two or three heating units, arc a\’ailable. 
They arc mostly employed in cases where a 
full bath is not required. 
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Electric Water Baths. — The paiicnt arms in arm liatlis one each side and both 
lies in a bath of \\ater at a comfortable feet in fool baths. Four small liib.s in all. 
temperature. Fwo metal ]>liitcs coniuTTeil Each of these tubs or “ cells ’’ is connected 
with a source of electric supply arc placeil with a soun e of electric supply and the 
jm the bath, one at the head and the other current can be made to traverse the liinlis 
at the feel. Either the contituious (Galv anic) in any requirt'd direction. One arm and 
or interrupted (Faradii or sinusoidalj cur- one leg can be ti rated or all four limbs. 
^ rents may be used. This is a “monopolar’’ bath in that only 

The water in the batli acts as an “ elec- out' metal plate is placeil in <Tich batln 'Tlie 
trode/’ i.(\ a conductor by means of whit h patient tluTcforc ^cts all tlu‘ current, 

a cm rent of electricity is supplied to the By means of a switch arrans»einent the 
body. A bath of this dcscri])li(ni is “ bi- baths can be made positiv e ” (U' ‘‘neejative” 
polar,” /.c. both poles connecltd by metal at will, and cilbcr the tialvanic or h'aiadic 
plates with the water. Oiih a portion of the current lan be delivered to the patient, 
current passes through the paliejit, the rest Both the electric water bath and the 
is wasted in passiii" tliroui;h the water. Sclm<‘e four-cell l>atli are extensively used in 

Local Electric Wai kr Bmii (Schneo’s cases of paralysis from u>xic causes or nerve 
four-cell t'lfclric batliL The patient sits in injuries, rheumatic and gouty ron(Jilk)ns, 
a chair so arranged tIuU lie can place both and certain tlise-iscs of (he blood ve'sscis. 

BRITISH SPAS 

liy A. fiASSICTT-JOMiS, M.ii., M.R.C.S., Ui.C.R., [LlaiiJiiM MV//.i), I’onnnly 
Senior to the Mbiisiiy of Pensions^ Waits, 

M edicinal springs, like coal, issue to national prospeiity, so also do we begin to 
from the bowrls ol the earth. Both realise that our British sjias are destincTl to 
are natural products ; both are play an ever-increasing role in (he proino- 
naiioi.al assets ; and just as coal is c‘ssen(ial tion and establishment ol* nalirmal health 



A FASHIONABLE SPA IN ^FHE EIGHTEENTH c:ENTTJRY 
Famous for its mineral springs since the time of the Romans, Bath was especially gay and fashionable in the 
time of Queen Anne and throughout the eighteenth century. 
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and cfiicicncy. This the more certainly in 
that to-day we recognise that the true ideal 
t>f medicine is the care of health, not the cure 
of disease. 

Nevertheless, so deeply rooted is the idea 
that spas are merely jdaces for “ cures,” 
that we almost wholly overlook the fact that 
the id<-ul function of a spa is preventive 
rather than curative. Obsessed by this 
tradition, we are but too apt to tarry until 
disease is established, and tlien, and not till 
tin’ll, do we n-pair to a spa, aiitl the expected 
” cure *’ not materi.ilising, vent our spleen 
oil the “ waters.” The fault lies in ourselves. 
I'o avoid disap|)ointment and no less to give 
their waters a fair chance, s])as should be 
resorted t<» ” in the day of sinall things ” 
when disease merely “ threatens,” and is 
not as yet establishctl. For only wlien this 
priiuijilc has been thoroughly grasped and 
acted upon will our s[)as attain to the zenith 
of their rapacities for raising the standard 
of national well-being. 

.As a recent Cknigress on Rheumatism 
(held at Bath) clearly showed, the sphere of 
iisefnincss of spa treatment is steadily en- 
larging, this especially in ihe domain of 
prevention. 'I'hus children arc rarely sent 
to spas, but it is now' suggested that those 
born of “ rheumatic ” parents should under- 
go courscii of treatment to prevent the initial 
manifestations of acute rheumatism. Hydro- 
therapy tones up their defective skin action 
and so renders them less susceptible to 
weather changes, 'I'he same is still more 
strenuously advocated in regard to muscular 
and arthri\^c forms of chronic rheumatism, 
or fibrositis. Their victims must — if the best 
results are to be attained- resort to spas 
in the initial or early stages of these affec- 
tions. Here in a nutshell we have the reason 
why a “ rheumatic clinic ” is shortly to be 
opened in London for the benefit of insured 
workers suffering from these disorders. 

As to the princii>lcs of spa treatment, we 
have to recollect that the majority of those 

Obiect resort to spas arc the victims 

of Spa of chronic toxicinia, either of 
Treatment. leeth, tonsils, etc.), 

or of intrinsic source (resulting from failure 
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of the subject to get rid of the waste producU 
of metabolism). Now, given that septic 
teeth or tonsils have been treated or removed, 
these persons arc eminently suitable for spa 
treatment, the objects of which are (i) 
correct or relieve those functional disorders 
— gastro-iutcstinal or other-— which so often 
determine outbreaks of rheumatism, "gout, 
etc. ; (’.i) to promote the speedy elimination* 
of toxic products via the bowels, kidneys, and 
skin ; (3) to restore the organism so far as 
po.ssible to a state of health or functional 
efficiency and therewith to adopt such pro- 
phylactic measures as shall diminish the 
liability Ui recurrence of the disorder. 

The .success of spa treatment will naturally 
depend on the care and discrimination 
exercised in selecting a spa. To this end, 
regard must be had nut only to the disease 
but to the individual himself. nap}3ily for 
this purpose, the British Isle’s arc w'ell 
dowered with waters of divers kinds, and 
being located in different areas, dilfercnces 
of climate intervene, which enable us more 
clficienlly to meet the varying requirements 
and idiosyncrasies of individual subjects. 
Thus the climate in some is sedative, of which 
Bath, T.eamington, and Chellenliam arc 
e.xamples, atu{ such is congenial to elderly 
persons or those of highly strung tempera- 
ment. In Others the climate is Uim or 

bracing, e.g. Buxton and Harn>gate, and 
well adapted for those of plethoric habit in. 
whom metabolism is sluggish. For under its 
stimulating influfbncc oxidation processes are 
quickened and elimination promoted. Lastly 
we have a tonic sedative group, viz,, the spas 
of Central Wales (Llandrind^, etc.), Strath- 
peffer and Woodhall Spa, which are highly 
suitable for certain types of neurasthenii^ and 
persons whose convalescence from acute ill- 
nesses, influenza, etc., is tardy or imperfect. 

As to the mode of action of the waters at 
our spas, these vary widely, byt since, 
broadly speaking, the salient purpose of spa 
treatment is elimination, it may be ‘noted that 
the waters of Harrogate and Cheltenham; 
achieve it principally by the bowel, and'* 
hence arc eminently suitable for gross 
feeders with hepatic congestion. Those 
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Bath, Buxton, and StrathpefTer act mainly 
through tJjc kidneys, while those of Llan* 
drindod and Leamington do so via both tlic 
bowel and kidneys. 

, Again, though our spa waters differ widely 
in chemical content, they possess in common 
— though in vaiying degree — tJic added 
quality of radio-activity. But if in some, e.g. 
the thermal or sublhennal (Batli and 
Buxton), tlioir therapeutic cllicacy is refer- 
able more to their radio-atli\’ily than to 
their mineral content, in others their relative 
deficiency in radio-activity is compensated 
for by their mineral constituents, present 
in sufficient Cjuantity to exert a specific 
action, aperient, tonic, and so forth, as 
in the watei’s of Harrogate, Llandrindod, 
Cheltenham, etc. I'o-day we realise that 
minerals, such as iodine and sulphur are, 
like the more vaunted “ xitamins,” essential 
to the nutrition of cell profoplasm. I'lius 
iodine is an essential ingredient of the thyroid 
secretion, and thyroid deficiency or insta- 
bility being common in rheumatic and gouty 
subjects, we sec how iodine-containing waters 
such as those of Woodhall Spa prove bene- 
ficial in such disorders. Suljihur, again, is 
n<irmally present in the skin, also in the 
joint cartilages, muscl<», ant] mucous mem- 
branes, hence jmssibly the well-proved 

efficacy ol' sulphur waters at Harrogate, 

Llandrindod, etc., in alTcctions of the skin, 
joints, and respiratory system. 

In conclusion, it must be noted that, apart 
from the chronic arthritit diseases due to 
rheumatism, gout, and other causes, there 
arc many disorders incidental to middle life, 
e.g, high blood pressure, obesity, glycosuria, 
and chronic catarrhal dyspepsia which are 
cmiitently adapted for spa treatment — when 
the spa has been wisely selected. As for the 
view, all too prevalent, that— other things 
being equal — the drinking of a “ bottled ” 
mineral water at home is equally beneficial, 
it may be shrewdly said that the “ other 
things ” ’never are '* equal.” What of the 
daily worries left behind, the change of air 
mid scene, the modifications of diet, the 
Icbure for outdoor exercise, as well as the 
baths, doucltes, massage, and other acces- 



Courtesy] [The Sfta AfiiNagar, Hutton 

S'I\ ANDREW’S WELL, BUXTON 
Drawing up the waters for drinking at the 
well-known Dcrbysliirc resort. 

aorics of a w(JI-ord(‘iTtl course of spa ireat- 

ment ! In short, it is in the jutliiious 

coiiibinalion of all the.so factors that the real 
value of spa trealmeul lies. 

Having brilly outlined the main principles 
undciiying .sj)a treatment it now remuins for 
us to describe soiiu; ol’ilie inttre characlcrislic 
features of the chief British sj>as. 

BATH 

Bath, situated in an open \alley prai;ticjdly 
surrounded by hills, which ri.se to a height 
t arying from 400 to t>\-er boo feet, is sjjcciiilly 
jnotce.led on the iu»rlh and east, the pre- 
dominating winds (45 per eeiil.) being from 
the sotuh-wesl. There arc two cf.iMA'iK.s, 
each adapted to a special type of case. 
That on the lower level is mild and equable, 
though relaxing at certain seasons and in 
some aspects, yet it serves to augment the 
effect of the treatment wliich can be given 
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at :».ll sriisoiLS of ihc Sprint; and 

aiitiirnn ait*, lK)\vc\r*r, iIh* la\ouril(.* srasoiis 
(/ir a. tni(*. (In tain (tl lli«* ouiJyiru; parts, 
su< li as 1 Aiii>df )\Mif* and flotanla* Down, arc 
l>ra< iiiL* and l)rt*c/.y. Il \<> one of the waini4*st 
pla(**.s in (iical l»ii!ain, and l>y icason ol this 
is cs.srnlially a winicr spa, hciii.i; exceptional 
ainoin; I an opcan icmhIs in this rcsp<*ct. 

'J he vv.xiJ Ks aic die i-nly IkjI mineral 
spriiit;s in ( ircat Uiiiain. 'fhe springs aie 
tln'cc in innnlier aiul their lenip(*ralure 
ian!.;cs from io.|'‘J'. to A< cordinij to 

the Idwri an»d\‘a^ tin y c(nilain in a thousand 
parts: i.| laltinm Miliihale, sodium 
Milphate, .'A i'lu lx of nia-^iK Ninin chloiide and 
caibonati* <»l iron, .i ol cal* inm carhonatf*, 
l>c‘..id< s lesser (juaiitities ol litinum, slrtuiliiim, 
and hromiiK*. In respect of radio-aetix ity 
ihest* wateis were shown by tin* n‘sean ht's 
ol‘ the Ial4‘ Sir \V. Ramsay to be the most 
[lotent in (in*al Ih ilain. 'I'heir edit iu y lii s 
in the lii;d» teniperalun* at tin* soiin c*, the 
[iresenee !>f tlie asn ine/ail anil s(‘dali\<* lime 
.salts, and the contained (es|>eiially 

the* radium emanation oi radon). 

'fhe itA'MUNc; nsram isumin is t ompi ise 
public swimming baths; deep piisate baths, 
large enough r<»r the patient to move about, 
and also fitted with a cliair and tackle to 
jx’rmil of heli)less patients being lowered 
into the waiiT ; reclining baths with under- 
current doui he ; Aix and X'ii’hy massage. ; 
Siotch doueln*. In addition there is appara- 
tus for the atomisation of the mineral water 
Insides the tlilferent \arieties of electrical 
treatment. Ibider expert instructions their 
use should prove beiu fii ial in all forms 
of fibrositis. osieo-arthritis, giuU, sciatica, 
residual pains and stillness following acute 
rheumatism and the results of injuries, 
'fhey have provetl ol' serxic e also in smiic 
forms <if nerxe trouble, such as the multiple 
neuritis of lead poisoning, cliorea, and some 
Ibrms of skin disease, such as ec/cma, 
psoriasis, and aene. 

'The waters are of benelii in gouty and 
fennenlative ilyspepsias and mucims colitis, 
when associated witli dietetic rcgnlations. 
Ill the pulverised form they ha\c proved 
successful in respiratory atleciions, more 


especially those ilepcndcnt on a gouty 
(onstitiilion. 

BUXTON 

Buxton lies in the middle of the Peak 
District and is protected from easterly and^^ 
northerly winds by the surrounding hills, 
whi( li range from 1500 to iBocj fe«*t above 
sea-le\'el. It is one of the most bracing 
lu alih resorts in Great Britain, the air being * 
particularly keen and in\ igorating. 

The WATKRs arc of two kinds : (1) sub- 
tlH’rmal, issuing at inoie weakly 

mineralised than th(»se of Bath, which con- 
tain in a ihousaiul j^arls /z ol ialciiim car- 
bonate*, .1 of ('ai l)on'ttc of magnesium, and 
.oj. of sodium ( hloride. 'I’lie temperatme 
dors not \ary, and the rmist remarkable 
feature is tin* large f|uanlity of dissolxed 
nitnigen, as much as 500 c ubic iiu lie s to the 
gallon at tlu* source', whih* in addition it 
contains a small quantity of carbonic* at id 
gas. 'riic're arc also [Ji*(*sciit traces cjf man- 
ganese, barium, and iron, bt'sich's other 
metals. It is highly radio-active, (z) A 
non-gaseous c halylx'ale spring emitaining 
half a grain ol'c aibonatc of iron and rather 
more than a grain ol* sulphate of lime to a 
pint. Bolli arc em[)lr»yefl intcTually. 

fhe* BATHS a;e dix id(*d into two c lassc's : 
(1) the naliual at 4IS it em(*rg(*s from 

the source, and (a) the hot baths in wliieh 
the water is w^armed to the tiesirc'd tempera- 
ture by artificial means. Sjiec ial fc'alures arc: 
the moor or peat batlis made from peat 
collccti'd in the district, and a spec ial form 
of massage douche in which the palicmt li^s 
ill a shallow' trough fillc'd wdlh thermal 
water. By means of the latter, manipulalmn.s 
of the joints become easier and less painful. 

In rc'gard to indications for in‘atmrnt,^the 
CMMA'IK and w'alcrs are beneficial in chronic' 
tubc'rculous and scrofulcnis conditions as 
well as aiuemia and neurasthenia. .The 
W'atcrs have proxed of serxicc in ^kTirious 
forms of gout and gra\ el. The combined use 
of waters and \ arious forms ol* ‘batlis is 
xaliiable in the different types of (ibrosiiis, 
c'arly ostco-arlhrilis. high blood pressure, 
residual pains and stillness after acute or 
subacute rheumatism and injuries. 
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Above — Buxton, a bracing reson for treating chronic joint affections. Belotv — lJarrogatc> a spa with sulphur 
waters valuable in gout, rheuriarism, intestinal disorders and many other conditions. 
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HARROGATE carbonic acid, brine, and peat or moor 

Harrogate lii-N on an clc\alc«l moorland baths; various forms of douches, combined 
plateau in Yorkshire, midway between (he with massage ; hot air and vapour baths 
Irish (lhannel and the North Sea. While and the diflerent electrical treatments, 
there arc no abrupt elevations in close The ci-imate, apart from baths and waters,/-^ 
proximity, the ial)leiand is protected on the is likely to prove beneficial in the following : 
west side by tlu; Peiminc Range rising to tardy or imperfect convalescence after medi- 
•i/too fret and fcnining a natural barrier to cal illnesses or surgical operations ; states 

tlierain-lad.n winds of tlir west. By tvason of exhaustion ift the overworked town-' 

of its elevation and northern latitiidc the dweller; tuberculous disease of bone or 
climate is t<*nif and bracing. glands ; rickets in children ; bronchial 

Within the I <»nipass of a few acres, there aflcctions (in summer), catarrhal relaxed 
are eighty-seven sjjiings, whose <-onstilucnts conditions of nose and throat ; anaemia ; 
vary in strength and composition. Sixteen neurasthenia (when attended by disability 
or seventeen of them arc nsetl internally, and loss of flesh). Cases of the last type, 
tlic remainder being devoted to external when associated with sleeplessness and 
oniployinent. Considered as a whole, they excitability, do not derive much benefit, 
arc. characterised by (i) a saline component The saline sulphur waters arc rccom- 
of varying quantity more or less common to mended for gouty conditions, chronic mus- 
all ; (a) in addition the <-xistenre of either cular rhcumati.sm, sciatica, high blood 
sulphur or iron. Thus the waters are pressure, glycosuria, obesity, gastric and 
practically divisible into two groups — saline- intestinal aflcctions, derangements of the 
sulphur and saline-chalybeate, and these arc liver and bile ducts. 

again subdis’ided into strong, nicdhtm or The saline chalyb<*atc waters have proved 
mild, according to the amount of total nseful in ana:mia, impel feet convalescence, 
solids present in each. Of the ft)rmcr the sluggish liver, Bright’s disciisc, cachectic 
widest known is the Old, or Strong Sulphur, conditions following malaria and other 
containingin a thousand parts 13.3 chloride of tropical diseases, and some forms of iicura.s- 
Sodhmi, o. 15 sxilphide of sodium, o, i chloride thenia. , 

of barium, and 37 volumes f)f .sulphurettctl 

hydrogen, as well as magnesium, cah ium, LLANDRINDOD WELLS 

{KXassium, and o(1«t metals— the total solids Llandrindod Wells is situated in a sparsely 
amounting to just oxer two draclims to the i>opulatcd and purely agricultural county, 
pint. The saline chalybeate watci-s contain Radnorshire. Built on a broail tableland 
relatively large amounts cf iron salts. Thus or terrace some '700 feet above sea-level, 
the so-called “ Kissingen ” xvell contains in with an undulating surface about five 
a thousand narts .14. of carbonate of iron, long and somewhat less in width, the town 
and the chloride of ii*on spring .19 of is protected on the east by a range of hills 
chloride of iron and .16 of iron carbonate, some miles distant known as Radnor Forest, 
besides .07 of barimn chloride. The “ alum The town as a whole faces south-west, whence 
well,” though not used internally, is cm- comes the prevailing wind direct from the 
ployed in the form of a douche or spray Atlantic and free from contamination by 
(diluted) for phaiyngcal and laryngeal the smoke of manufacturing towns. The 
afTcctions. This latter contains approxi- open situation on a plateau and the local 
mately about i per thousand parts each of configuration with the absence of abrupt 
ferrous and ferric sulphates, sulphates of elevations and dense woods in close proxi- 
aluminium, calcium, and magnesium. mity ensure firee movement of air with, as its 

The forms of treatment obtainable in the corollary, absence of atmospheric stagnation. . 
three bathing establishments comprise the ■ In addition, owing to the distance of mahu-. 
following : sulphur (saline and alkaline), facturing centres or large towns with th^ 
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sources of contamination, the air lias the 
peculiar quality of “ freshness ” so wcleonic 
to the jaded person. The ci.rMATE is bracing 
and pleasant, possessing the tonic properties 
mountain air with the added sedative 
qualities of the sea breezes from the west. 

The SPRINGS, analyses of eleven of which 
have been published, arc arranged in distinct 

“groups 10 ilic souili-cast, somli-west, and 

centre of the town, while just outside the 
southern boundary there is a fouith gnmp. 
They may be divided into saline, sulpliur, 
and chalybeate. The saline arc <»f vaiy'ing 
composition, and have as their chief in- 
gredient sodium chloride, which ranges from 
1.8 to 6.2 in a thousand parts, chloride of 
calcium 0.4 to 1.3, chloride of magnesium 
.04 to .7. 

The sul}>hur waters contain sulphuretted 
hydrogen x'aiying from 2 to 2.6 cubic inclu's 
per gallon, while the one in RfK'k Spa known 
as Radium Siilplnir, in adtiition to ]X)ssessing 
an appreciable amount of radio-activity, is 
stated to have 14 cubic inches per gallon. 
The chalybeate waters, of which there arc 
two springs, contain from 1.26 to 1.6 grains 
<»f carlxmatc of iron per gallon, while each 
in addition contains an appreciable amount 
of calcium salts. ^ 

The three bathin<; fsi-abushments aflbrd 
facilities for the following : sulphur immer- 
sion, needle, and douche baths ; Aix and 

. Vichy massage douches ; colon-irrigation 
as well as the various forms of electrical 
treatment. 

%rhe climate and waters arc especially 
suitable in the following : those requiring 
change and rest, such as persons sufl'eriiig 
from overwork, either bodily or mental ; 
consj^ilcsccncc after surgical operations or 
after a severe illness ; atonic forms of dys- 
pepsia following errors of food and drink ; 
chronic gastric and duodenal catarrh ; 
‘derangc|ncnts of the liver, jaundice depen- 
dent on catarrh of the bile ducts ; catarrh 
of the colon; constipation; chronic catarrhal 
conditions of the nose, throat, and respira- 
tory tract ; auto-intoxications and disorders 
of nutrition, such as gout, fibrositis, rheuma- 
tism, sciatica, glycosuria, high blood pressure 



and obesity ; unu-inla and ncurasllicnia 
associated with debility and loss of flesh ; 
skin dise.TKrs, such us cc/enia, psoriasis, and 
acne. 

STRATHPEFFER 

SlrathpclTer, si(uutc<l in the south-east of 
Ro.ss-shire, is the most widely known of the 
Scottish ami the most northerly of the 
British spas. Its position in a broad valley, 
which opens on the east to Cromarty Firtli, 
ensures a mild equable climate, though 
at times relaxing. 

Though the season is from May to October 
the spa is open all the year. 

The WATERS are of two kinds : sulphurous 
and chalybeate— and all arc cold. In the 
ease of the former there arc four dilfercnt 


wells (i) The cold ; (2) the upper ; (3) the 
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LLANDRINDOD WELLS 


Intestinal ilitsordcrs and chronic skin diseases arc treated by baths and drinking waters at this Welsh spa, 
which is also beneficial to convalescent and “ run-down ” conditions. 


slnmR ; and (4) Croniarlia, difTorinc; as hi 
the aiiuiiint of stilplimrllod hydrogen they 
t'onlain. 'I'hc latter is said to contain on an 
average 23 etthie inches of sulphiirelted 
hydrogen gas to the gallon and is one of the 
strongest sulphuretted waters in luirope, 
W'itlt a comjiaraiively small saline content, 
jirincipally sulphates with tnagiicsium, cal- 
citim, and sodium. The sulphur water of 
Harrogate contains relaii\ely imteh more 

saline foment, notably maijnesium chloride, 

to \vhirli it owrs its purgintj; qiialilirs. 

'I'lic SlrathprfRr watiTs, de spiu* the pre- 
sence of magnesium salts, are not purging, 
hut have, a mild aperient action and hy 
reason of their caleinm eontent are diuretic. 

'I'he chalybeate Saint’s Well ” contains 
nearly fue grains of carboiuit<* of iron to 
the galh>n, or, in a thousand parts, .o;{5 witli 
phosphates and caibonic acid gas. 

In addition to sulpluir imin<’rsi<in baths 
various kinds of baths, such us peat and 
effervescing, are employed. IVat, now s<» 
much in use at Harrogate, was first em- 
ployed at Siiathpellcr. Aix and Vichy 
massage douches as well as the diflerent 
forms of electrical treatment are obtain- 
able. 


arthritis, and mi^T iilur rhcumalisin, which 
usually dc-rive much benefit fn)m the employ- 
ment (»f sulphur waters lioth intei nally and 
e.xternally. Lumbago, sc iatica and other 
forms of neuritis are also benefited. 'I he 
waters arc also recommended in mucous 
colitis, liver disorders and dyspepsia asso- 
ciated with eongcstion of i lie liver ; chronic 
cutaneous disorders, .nuh as eczema and 
psoriasis of a goutv origin. 'I'ho chalybc'ate 

waU'rs arc suilal)lo in an<rniia, chlorosis, 
and neurasthenia, while the climate suits 
elderly people wlio need rest and change 
as well as those persons 'buffering from brain 
fatigue. * 
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The treatment av ailable proves helpful in 
cases of rheumatism, gout, rheumatoid 
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THE EEEECTS OF VITAMIN DKFICIENCY 

(A) A rai ^utTcnns from Xerophthalmia, an eye disease caused by lack of Vitamin A in its diet. iB) Rat 
shoA^ini; characteristic signs of lack of Vitamin B, with legs outstretched and helpless, t (C) Polyneuritis in a 
pigeon due to deficiency of Vitamin B. The pigeon completely cured by addition of food containing 

. • the vitamin to its diet. 





XX 

DIET AND HEALTH 

NUTRITION, THE BASIS OF HEAL TH 

INTRODUCTION 

By Pfo/t^yor K. I'. Mti.'Of f.lWi. D.Sr., Ptoftswor of Dithfiry, Jrhi\ Hopkins 

I nirn>itv. litiliimorr. 


A M()N(’» the many n(‘w <h:vcli)pnicnts 
resulting iioni scit'iitillc rescan li 
^ whicli lia\<* sit^iiihcancc for the 
bcttcrnicnl of’ ])iil)Iii* health, none i'l more 
nanarkahle, (liaii (he clisco\ eri<s in tin* field 
of nutrition during' the l.ist fifteen years. 
With evc iy advance in our knin\led,ire of iIh‘ 
nutritive ne<‘ds of the body and of llic 
quality of (»ur individual Ibodstuff'^, both 
natural and inanulai linT<l, it ha'i Ix coiue 
inoie plain that a projuTly (onviiiuted 
dietary is of I'undamental iin|)ortaiB for 
optiniuiu d<’v el* »pfnent and U>r the main- 
tenant e (»f healtli. 

Many jilusitiaris and biochemists, who 
have followed the proifress of discovery in 
this field, are ronxim <'d that if the know* led jt;c 
whit li we ftovv possess kiuIcI be a])|)lied in 
tlu' daily selct lion of food for every I'aniily 
in Euroiio and AintTica, fhclc would lesult 
in a sin<:rle geiu ration a wondeiful itnprosc- 
inent in bodily si/e, synnneiry and vigour in 
the population. 1 hei<' seems little room for 
doubt that a marked rediu tion of disease 
would als(^ be ih<^ reward of an en*enive 
efietary reform. The teeth, wlirn tlicy decay, 
arc frequently the sources of foc al infection, 
to which a store, or more of serious human 
ailiru'Tits liave been referred. Po.ssibly, als<», 
an iiuicased resistance would b(‘ actiuiietl 
to Attain infec’ticjus diseases. 'I'lie fpiality 
of the teeth is in great measure delerniinf’d 
by die state of nutrition of the child in 
pre-natal life and in infancy. The stnicture 
of the t?elh and their eiuironmenl are detei*- 
mined hvthe food supply. Many and serious 
as arc tire proljlems confronting Kurope and 
America at the pres<*nt time, none is more 
important than the applicaticm of the science 
of nutrition in the daily life of the people. 


THE BASIS OV HEALTH 

By MACri/hlfSOy LAU B/r, MAI. 

diuiial As\i.\ttnit I^hy^itidn ai Si. ImKos 
llofifal for Mental itnd .\etroiJ\ /)/ m (/ wa . 

Nuirjiion is the* ba'sis (»l life and gn»w(h. 
Without pro|)er nutrition lhen‘ can bc‘ no 
hcMith, no noiinal fuiution. It does not 
dejiend np«>n iooci aloiH‘. It ch peiids upon 
IikkI. n[H>n osiygeti, upc»n tlu’ir « in tda(i<»n, 
and upon water, llu' medimn of reaction. 
'rhe‘a' f'sstTilials art^ inU idt pc lalent one 
upon the other; they all paiiakt' in onc! 
pro( c'ss, that of nutrition. 

1‘ood is taktar into die alimeiuaiy canal ; 
il is acOnl upon by eeilain juices; it is 
broken up irUo fine |)a!ticl'.s which are 
absorbed into the bIcMul. l liese are, carried 
iDund the body in the* liloorl-stnam, c*acli 

orriiii sr!n ling rroin (lie rin iihilirig supply 

those* [Kirlicular c lciiKiits suited to its pui- 
jKise. Il is no use* carrying the c-ncl products 
of digestion to the organs unless they are 
a^ e<mipatiied l)y c>x\g< n. N(» li ^ue c an use 
them in its abseiic c;. 

Oxy.gc'ii is l.iken into the* body by biradi- 
ing fiT'^h ail. It. is alv^ carried round in the, 
blood-stream. In its prescTic e thc^ body can 
ux: tlie food supplied for its eiuTgy, its 
growth ancl its rc pair. 'I’hc: < ireulation of 
tire blc»od Iranspfjfis the food e]emc*iUs wliic li 
c’ome. from tint alimcaitai*y canal and the 
oxygen whic h enters diictugh the lungs. By 
muscular c-xe nise effieient c in illation is 
maintaincTl. Water is the* mc*dinm of tissue 
activity. In its absence the chemical rc*- 
atticiiisofthe body cease;. Lpcm these facTor.s 
d«*pends llic activity of rmr organs. In the 
ab'^cme of any one of them tliat activity 
i.s curtailed. They arc all reriuireri to 
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maintain proprr noiirislinirnt and prop^^r 
drainage. 

Tlicrrfftrc, \\!irn we consider luilrition, 
ftot only food, lint the factors upon which its 
transportation and its use depend must sliarc 
collcictivcly our consideration. 

I.et us consider the food. Some years ago 
the energy value of the various food stuffs was 
woiked out, the energy output 
of llie body carefully measured, 
and conc'lusions wen‘ reached as 
to exactly what c|uanlities of food were 
recjuiif'd by man. Upon this energy value 
the basis of diet was establislunb It was not 
veiy long l)efore it was shown tliat you cannot 
base a di<‘t upon cpiaritity alone. It v\'as 
found that aninial.s fed upon a perfe< t diet as 
regards (juantities, that is, upon food con- 
taining sufficient protein, l*at and carlxi- 
hydratc and a wi ll-lialanced sup|dy oftlie 
known iniiu'rals, became ill and dieil. By, 
adding a litllc complete and natural food, 
Midi as milk, dc'ath was axoideil. 

'Miis hut is basc'<l upon hundrctls of 
experinu'iUs larried out in almost every 
I'ivilised country. By it, the proof was made 
that in natural fcxul there are substances 
\ital to lilc. riiCsi' substaiucs we re named 
vitamins. TIkuc arc probably \ciy many 
substances in natural fnul and in imrermed 
food without whic h th<* body cannot pn»sper. 
'I'he imesligalion of these accessory food 
faclcas is in its infancy. But wliat has clearly 
been sliown is that you cannot tamper with 
natural food with impunity. 

'flu* power that built up tlie ccmiph'x 
living oiganism man ha*^ also pro\uled 
the essentials for has growth and mainten- 
ance. 'flierc arc proccvssc'i at w'ork within 
the human body which we do not under- 
stand. 1 here arc minute chemical reactions 
which we are unable to follow, 'riierc are 
glands which pass into the blood seciTlioiis 
of profound importance. "I'hcre arc .sub- 
stances in food essential to our licalth. We 
do not know tlu^ir composition, ‘riicir 
presence and imivu*tauce have been demon- 
strated by experiment. 

Not only can the grow’th and dcxclopment 
ot animals be impaired by their withdrawal, 
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but tlicir powders of reproduction and their 
normal sexual activity can be diminished. 
By unknown processes nature produces 
nourishment suited to all our needs. In her 
supply every essential abounds. Whatever 
elements vital to nutrition may be discovered#^ 
in the future they will be found in plant life 
or in animals f(*d upon it. What is certain is 
that we must get suflicient of those various ^ 
unrefined foods uiion w hich ages of genera- 
tions have relied for their dev(‘lopment and 
their strength. As wt depart from this rule 
so diseases will arise. 

The classic examples, such as sriirxy, have 
proved to ns that diiinite diseases arise from 
definite dcficieni ics. But as we 
them they are the endings of 
a process, the termination of a 
procession of symptoms often oviMiooked. 

'fo focus our attention too rigidly upon 
jiarticular dcficiem ies and the disease causc'd 
by them, cramps our outlook it centralis<‘s 
our mind upon disease. Instead \vc should 
learn the lessons w hich they teat h. We learn 
that complete deficieniA means complete 
disease. But wc must learn that partial 
deficiency of any accessory food factor leads 
to impaired resistanc e, to gi iieral ill-health 
and to under-devciopmcnl. 

1‘Veding ( xperiments ujion animals ]>rove 
a great deal, but their early subjccti\<' symp- 
toms are dilliiult l»» fi.lhjw. It is probable 
that that sensitive internal glandular .-iyslem 
which controls our bodies and our minds will 
sufTer first. It will probably react early to 
defeeti'e diet. It may register some symp- 
tom through llie mind ; a vague discomfort 
or a nervousness may be all. The causes of 
sm h in civilised man arc difficult to prove 
by animal experiment. 

7 0 begin iri/b, rrr refine our bread, to 
Zi'hiknr.^s^ throwing airay half the quality of 
the wheat, Wlialever may be said regard- 
ing the energy value and the vitamin value 
of this steel-milled bread, its production and 
its use is a definite departure from the habits 
of centuries. To base food upoii energy 
values alone has been proved fallacious. In 
the w'astings do we' know what we throw 
aw'ay ? Our knowledge is incomplete. May 
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not the future show that we discard inany 
substances which lo-day rnnaiii unkn«»\\n ? 
Substances which we arc failing to prox idc in 
our manufactured substitutes. Are we not, 
perhaps, inlerfering rashly with tJiis basic 
•"Shod of peoples? For we do rH>t know ll»r 
certain all those ingredients upon which its 
worth depends. Possibly, we east away some 
I little complex part formed to enalde the 
romplicated system of our glands to hmetion. 

Then we concentrate our Miliar and tnn^nnie 
it in quantities unknown in natural bfe. 

In the last hundred years its use per 
head has increased by ten tinus. Apart 
Excessive from other considerations, it must 

Fuel upset the balance of nutrition. 

Foods. 7o-day we take into our system a 
fuel food in ten times the quantity which has 
been required for the evolution of man. ( )ur 
dig(‘stive glands may be adaptable, but it is 
dithciiU to belies c that during tin* last 
Imndred years our nu'taboHc. pisa esses have 
so ( hanged a.s to allow out l)odies lo deal 
normally with this excessive intak<* of i arbo- 
hydralc food. 

Probably life to-day puts an iiairased 
strain upon tlie ( ixilised being, but the p(»\\(*is 
of sustained aclixity existijig amongst peoples 
throughout the world, in whose diet sugar 
in excess plays no part, is remarkable. With 
a minimum of muM.ular exeu ise in rl*.<- fic’sh 
air, excessive fuel food iuay account for mm h 
of the restles.s, nervous excitability wliich is 
so prevalent to-day. Whatever meiab(»lic 
process may be finally proved to 1?** deranged, 
wiielhcr an exhaustion following excessive 
pancreatic activity, or an endocrine dis- 
turbance, or both, tlic fact remains that it 
is extremely coinmcm lo find a high sugar 
consumption and a higldy neivous tempera- 
meifl in conjunction. 

Finality for years we have poisonnl our food. 
So alarming has this factor grown that the 
Government has taken steps to rnrtail it. Hut 
it has found that a reasonable meal may 
contain tjventy gr lins of boric arid besides 
other preservatives and colouring matter. 

Wc know that much of the food to-day is 
refined and <levitalised. 'I he distiiu t depar- 
*tures from natural feeding which have 
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OK Hired in the last sixty yr.irs arc* asso* iaied 
with clistiiii I alter.ilions in human develop- 
ment. Mc»si prirtit niarly may we c»hsrrve 
llie derual decay (‘xisling today and the 
inability of a large perceulsige of mothers 
adecpiately to nurse their babic'.s. ft is a.sso- 
( iated with general poor j>hysi((m! through- 
out tlie nation ; with enonnous s.ales of 
drugs. I'he money s[>ent upon advertising 
pills and Ionics alone i.s immeijM*. Thest* 
things are taken in quantities whi( li (onsti- 
lute more tiian aids lo nature, 'I hey are 
taken to relicAC pain and diseomfeat. 'They 
are taken to counteract apathy and failing 
c'Tierg)', and they are. taken in sf»mc', form or 
ancjther habitually by the, vast majority of 
tlu! populaikm. 

The money s[)ent in llie, cuke and sw'cet 
shops, and tliat spent later in the c hemists 
upon purgaiivr^s, headac he powdc'rs, and 
nerve tonics, proves that bad feeding is 
seldom the le.suh of pcjvcTty, but that it is 
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flur <o if^nor.MK ;nj*l rn L'Ici t. It r\i-.(s 
r\i I \ i l.i^s Ml jury i\/|m jii ii|m»ij 
I'lrtiln iai ])nalu( t > wliii h air not lon<| : upon 
(lrli<.a(irs v\lii<li luin onr (li|L;(*stii>n ; ii|>on 
swrrlnu tits \vlii< li npM‘1 tin' ncainal ariixity 
of onr nirtaholir proi rs'-’i's, and it i< s[jrnt 
upon ])inL‘'.if i\rs and dint^s in allrnipis lo 
ioiint< i ;u I disord<‘n'd linirtion (ans('d hy 
tlir drvilalisrd and c oin rntralrd di( t of 
lo-da\. 

Onr lrrliii.L»s arisr from thr tiv'^urs aiul tlir 
orxtons ol onr l»<.dy. // fund inn Umh 

if di^oHUiul A <rr.uiid»’d ^l^’jnaih 

a Irrliiitt ol diM\>infi>rt. Intrsiinal ili<- 
linljaihr may < aus(' ilir pain of (oli<. 
Drprrssir)!! a< < <nnpanir.'> ( onsii|)ation ; llir 
dssprplir Irris iiritahli*. It do<\s not inattrr 
wJirtliri, lor inslanrr, if iomrs fr<jm a 
(Turasi'd joint oi* linm a dri.mu;r<l gland, ca* 
v\li(‘lli<‘r the irriing is a ilrlinitr loralisrd 
pain or a \agnr < ons( ion>n<‘>s of inal>ilitv, 
tlir It clings, stMisation, .md auarrnrvv. aiiNC 
from organit <»rigin. Most impaiitx! aiwl 
diseased tissues will register in some way 
their state n|)oti tin* <'ons('i(jii.sness. 

Disease is a [iroetss with a heginning. 
Disturbed lum lion gi\cs a warning, a warn- 
ing tlisn'ganlt'd oi smothered by [)urgati\es 


and drugs until disease step by siej'r slowly 
ih'\elop.s into organised iIjMirdtr. Our 
n* rvous s\sirni warns onr brains. 
Factors intelligence innst guide our 

thoughts towards the cause, 
llyperst nsitive, r(‘sth‘s^ and imhaj)]:)y peopltf# 
exist to-day in e\(T\ class, suffering from 
iinaeeounlabh‘ depit^ssion, fiom loss of hope 
and sfjirit. 'i’he i'(‘stlrs^, diseonterUed girl one , 
sees loo olten. I Itu editary factors art'ounl 
lt>r sfjine, star\<*d yraith aeeounis (<»r more. 
Idoli’-h feeding and imhygirnie li\ing)emain 


the uuim: t^fintLg. Kflwii^ UJIOII wllilC bl'OUl 
and maigaiine, tea «intl sirgar, cream cakes 
and potted meals: what otii<a'\vise can 
litllow i’r'obably low*ncls f\’ening conies 
her first meal t»f any \alue in ilie day, liy 
degrees \\t‘ ran watch, liir body slaived of 
I ho^e c'lemenis vital to bc-r lualth, ( irach rally 
she fmds that shi^ * annot (onceniraie her 
mind iipiur oik thing for long. She bciomes 
resth'ss. She nioees lioin oiK' en\ irx 'nment 
t<» anoth(‘i, M'cking sr»me sa!i'.fae(i(jn whii h 
will allow her to r< lax. rinding it nowhere, 
her rcMlessness iru leases, and with it comes 
an irritable, impatimi mood. I^rescnlly, 
iindefmc'd and anxious emrc'nts di'stnrb hc'r 


s]e<*p ; and, in Ik i‘ brokcai deep, slu: dr eams ; 



THR ni:ed or rim risincj generation 


The first necessity in children's diet is an abundance of jnilk. 


divams. ( irjdn.illv 
hcf u-.sllc.ss, duiihiiiitj spiiil nnicUlIrs lirr 
jiul.L;ni<*iiL .\d\ .HR in]Li[ <*xliau.stion destroys 
llic t qiiilibriuiH ol* her mind. Her p<»\\(r 
of aiU'iitii)ii is lessened ; her llioei»lils arc 
inixcrd. Ifrr i onlidriR c lircins to fail. Her 
N\T)iTi«‘s tle\’t*U>p into anxieties. She believt's 
that the e\es of others eati obser\e t h'arly 
those ^ailj^)^s wliich she I’eels abont herself. 
Tanotional icaelioii warps In'i natural eon- 
diRj^ Her mind at eiimiilales a wealth of 
intiospt'etive lltou^hl, until mi* day, with 
uiKjueiR liable lensitm, e<»mes lelaxcd ((;n- 
ln)l,«£md she breaks <;ul into temper or may 
eollap.s<]| in tears. 

"Hie more seriom- .symptoms may not oe<.nr. 
At some tiic proees,s may remain and 

fliietuate. lausiin^ general unhappin<\ss and 
loss of >pirii. But those wlio live upon a 
iniiiimuin of vital food exist with small 
reserve. Fhey are pushed, at times, very 


near the precipit*’ which ledils to comphle 
nervous (‘xhan.slion^ tht^ Jmt sn^ns uf n /tifh 
7nay In sli't f>lt's\ni w an*! nutital 

iftifahilin. If these i-.iilv warning, s are 
prcKC's^, will advance:, for tlie 
bc’i»iiiiiin.ir is i»lteii veiy, veiy slow ; the 
c*xh.nistion may snchUnly .ippear, and th<‘ 
c limax may he ycMis ol’ suih i jnjr. 

J’liese c ase's are commcui tej all c Lis.sc*s. 
J Inw are breakinc* down ino.stly because 
iintrilion is at l.inlt. 

Pc ihap^, some* flue tie ss ejaiul is unable to 
pick out from the food Mi[»ply the c leinc-nis 
lecpiiiecl for Its piopc r work, be c ansc* in that 
eiri ulatiiiL; !c»od these partic lesdo ncjt ajipcxH'. 
'Ihey have been ca.st away, or burnt, or 
ehc'inieaily destroyed belbre we cMt oui food. 

\Vhalc:\er activities in lifh. vve hallow, our 
nutrition must be je'i^ulated ic> fair parlie ular 
needs. But in every ease it must, be liased 
u|)on tho.se four interde‘[)ende'nt essentials ; 


^253 


THE GOLDEN HEALTH LIBRARY 


proper food, oxytien for its v:ata for its 
midiunij and txncise for its (irculaiion. Without 
tiiivsr, normal nutrition is impaired. 

There tail be no proper liealih witliout 
proper Ibod. We do not underslaiul the 
coinplii/iiU'd living niaehinery of 
sable body. We do not undersland 

Food all the pec uliar elements it reqiiires 
Llemcnts. Wluit we do know is 

that it Itas evolved and been built up through 
countle.ss ages u|»on noui islunent Miited to 
its fuiu tion. We also know (hat that .sup[>Iy 
luus recently been directly interiend with by 
chemicals and by inadiiiies. You cannot 
criticise the adxocai y i^f a di4‘‘t based upon 
nature’s provision, ‘lo base it u[)on any 
other thing seems foolish. 'Jo disap|Mc>ve 
because some individuals, already diseased, 
are unable lo digest any but softened and 
reiined food, i.s wiong. 'Id lollow such a 


policy is deliberately sacrificing youth. Its 
outlook is despair. 

We want lo sec a generation growing up 
with line bodies and strong teeth ; happy 
anti contented, able to tackle with clcan^ 
bodies and clear minds the problems of life. 
We eaunot exi)ccl to see this if w'c base their 
diet upon the abilities and habits of a genera- 
tion which is spending fortune s upon drugs. 
CJur concentrated, refined diet is consti- 
pating. W'e mii.st give lo them f(X>d which 
they must bite. Nourishment upon which 
llicy can develop, and natural, unrefined 
food upon whic h they can maintain the tone 
and the activity of their bowel. 

'Throughout the nation the standard 
articles of diet arc uniNcrsally employed. 
Tliey form the basis of family feeding. 'They 
aie ccaisumed l)y the child, the fully grown 
aiul the aged. National diet must be biiscd 
upon the wants, the needs and the 
iKressilies of tlie young. It must 
be based ujH)n the c:xp<Tiences of 
the centuries. If wc give youth 
the devitalised diet of to-day, w^c are 
leading it diitrlly along the path 
whieh has led us to poor develop- 
ment, wreiehed teeth, dyspepsia, 
('onsti|)ation and cohlis. 

Our ta.sk is to correct the mis- 
take's of ye.steiday and to-day and 
lo give: to the rising generation 
every chance of health. 

We cannot await the unveiling 

Df more lUNstcrics. There is notliing 

to be gained by that. lilxpcrimciJ^ 
have demon.slratcd vital substances 
in natural food. 'That is the le.sson 
wc must learn ; that is the ba.sis of 
our knowledge. What tliey ^rc, 
how' many exist, how they perform 
their duties, are questions for the 
future. « 

At present, wc must rcaljse that 
when wc rclinc or concentrate 
our food we tamper with sub- 
stances of which wc have small 
knowledge. The error made in 
basing diet upon energy alone is 
clear. It may be followed by a 
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sequel if we ignore the unknown possibilities 
which time may prove. 

Our endocrine glands which control our 
growth, which inllueiice so profoundly our 
■•sex development and our sexual life, may 
require some vital subslanct: lor their normal 
function whicli we are failing to provide. 

When trying to subdivide the t leiurnts in 
food, when trying to conceuiraie its pro- 
perties, let us n member that by relying upon 
the varied, whole and unrelined supplies ol' 
nature we ran be ceitain that w'c priu ure 
lor every organ in our body every e.ssential 
it demands. Jl is probable tliat many of 
these nervous states considered due (o h< ie- 
ditary weaknesses or to tlu^ strain of life 
to-day, arise from sixty yeais of unnatiiial 
feeding, ami that with a ^.oneciion of this 
basic factt)r tlu‘y would sl(»wly disappear. 

Without c'llicieni iiourisliment f)ur btnly 
weakens. Sooner or late r our lowered resis- 


u> 

Disease. 


, . tame will be unable to conquer 

Rcsi 5 taiKe <he mvaduig geim. Some spot 
will give way, for as we diminish 
the strength of unr clefeiue, so 
most certainly will we fall a vii lim to the 
germs around us. Somewhere will a process 
of disease coinineiice to cripple functum. 
Insidiously disease will make its mark, will 
set its seal upon us. Unknown toxins may 
circulate in the blood fhini uiisuspect* d loci 
of infection. WV cannot cxainiiie every 
cmner of the human structure, but we can 
sr(‘ that those channels of drainage, the 


lydneys, the skin, the lungs and tlic bowels, 
arc flushed, clean, and dear ; and by 
adccjuale nutrition and its drainage we can 
help ourselves. 

At conreplit^n, Jicreditaiy factors arc 
stamped ujx)n the coming child. From then 
onwards the influences of environment exert 
their sway. I’herc is no influence more 
impibrtant, over w'hidi we have more control, 
than lUitrition. Firstly, through oui mother’s 
blood ; secondly, by her care ; finally, by 
our individual clF.irl, can our lives be made 
or marred by this one liictor. 

The first critical period is that before our 
birth. W> arc dependent then entirely upon 
the nourishment and purity of our mother’s 


rtAfi Of ure 



Tim cRiriC'AL imRion in a cjiiro’S 

LIFH 

Showing the high dc<it.h-ratc of cluUlrcii iu 
Rngland and Wales in the year of life — 
largely due to unnatural methods of feeding. 

i>luod. Tlirouftli it alniu'ian wt- br nour- 
ished, <-.m grow, <<tn livf. Fium it alone 
< d.n wc olitain those elements we re(|uiic Ibr 
tlie developmrni of onr « oni plicated fonn. 

No iiilliieiuc aiiiU'S lo us cxiepi iluougii lur. 

Her bhKxl is the environment f>f onr exist- 
ence. As she ministers to her own lu alth, so 
is the coming child ;uhninisier« cl u». As she 
poLsoiis and exliausts her own Ixxly, .so may 
that body grtjwing within her sulFer. 

At birth begins the secunid pha.se cjf life. 
Small and helpless, the baby strives to live 
and lo obey llic physiological laws of nature. 
It opens its iungs Ui obtain the oxygen. It 
opens its mouth lo secure its 1 <hm 1 and it 
stretches its limbs in exercise. Normally, 
nature supplies a complete food which it can 
digest. 'Ihere is no perfect subsliliile. No 
milk Itxjin another species, however carefully 
prt'parcd, can replace adequately breast 
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milk for ihc infuiit. 'l lic mammary glands In the next chapter, Nature builds up the 
of the nursing m<jthcr will selec t fnjm her body. It endeavours to equip it with those 

Blood jiust those things needed by her off- specialised qualities most suited to survival, 

spring, and they will select them in correct Develop- In some animals it develops 

proportions. IJy artilic ial leeding we are muscle;, in others speed. To man,*, 

giving to the baby a form of ficod which it Nature gives increased intelligence. It 
is laii-oly iinaldi: to digest. VVe are dcpiivirig develops slowly, hence man’s lengthened 
it of the natural exercise for its mouth and youth. During this time he is protected , 
jaws. We are pa\iug the way to dental from harm ; is provided with the essential 
decay, and wc* arc [noviding a nomi.shment wants of life, so that he can give his whole 
most likely contaminated witli inicn»- time to its development. By touching this 
organisms. and that the baby begins to understand the 

'I'hc; first yc-ar is indeed the sexond crisis eomplc'X nature of his .surroundings; he 
of our livc's. Half of the children dying bc-comc-s aide to disiinguish their din'crcnc'cs 
uiulcT the age ol' fifteen die. under the age; and to appreciate how the various objects 
of one. In I’rolessor Starling’s Phy>,inlo}[y we of his interc-st conccTn his [mtsoii. Curiosity 
can read: *“ 'I'here can be no doubt that urgc.*s liim on. He discovers what things give 
of the children dying during the lii-st year him pleasure-, what bring pain. Slow’ly, as 
of life, four-fifths are murdered by this he progn-.sses, he is able; to recall for his use 
nnnatur.d method of lec-ding.” the expc-iiences of his past. 1 le becomes able 



NATURE’S COMPLETE FOOD 

The babv obtains from Us mother's milk just those substances necessary for its growth, 
which it cannot find in correct proportions in any other food. 
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CniftU't) [L.jV.JSi /%', 

THAT RAILWAY RUN I 


All illustration of ihe large appetites which arc a normal feature of 
growing youth at its critical &iagc — the correct choice of (jxid at this 
period is of vital importance to future years. 


to look alu^acl and make 
a plan, and learns so to 
regulate his activities as 
most surely to attain liis 

•goal. So, gradually, he 
builds up liom his ex- 
prn<'nrcs knowledge to 

• guide his instincts, know- 
ledge to adaj)t his conduct 
according U) the (usloin 
of liis lime. 

I'Vom birlli to fourteen 
this t hief asset, whi< li 
Nature has given to man, 
develops. Dining these 
years lie Iniilds np the 
seaflnUling of intellect. 

As he passes (hrongli his 
si'hools he must have an 
alert and at(enli\e mind 
if he is to profit by liis 
teaching. I'he hungry 
aniinid will not produee 
muscle, it cannot de- 
\c'lop speed. T he iinder- 
noiirislutl child remains 
dull and backward. I he 
c liild from nine to thirteen 
letjuires as nuicli footl as 
the grown man. \Ve do 
not kri<»vv tIiOM* liner ele- 
mcails it wants, but they 
exist in milk and wheat. 

In quiiiitity, supply may 
bv suJlicicnt ; in quality 
it is often poor, un- 
balancird and refined. 

It cannot build upon 
white Inead and margarine and sugar. 
It Lf estimated that 20 pei lenl. ()f the i liib 
dreii attending schriol in this i^ounlry are 
under-nourished. It is c.sliinatrd that in 
Kngrand and Waic.s half a million school 
childreA, though not specifically feebler- 
minded, ^arc too dull and backward men- 
ially to clcrne fi ll benefit from schooling. 
In parts of Germany, after the war, llurre was 
an unusual opportunity for studying the 
mental capabilities of cliildren who had 
suffered from three years* of poor feeding. 


Reports show' that the pen I'niage of retarded 
iliildieij doubled. 'IVai liers agreed that 
( hildren liarl poorer powers ol‘ concentration 
and alti-mion and had |x>orer memories than 
at normal limes. It has been shown that 
boys and gills given half a jiint of milk and 
a biscuit twice daily showed more alertness 
and attention than Ix'lbrcr they look (liir 
milk. 

Before the child c an arrive at maturity lie 
must pass through a crisis- -the thiid — the 
most important of them all. However sure 
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the foundation, however sound the upbring- 
ing, neglect iicrc is fatal to full <lcvelopmcnt. 

> The urgency of these years from 

Develop- twelve to nineteen cannot be cx- 
ment. Upun lliun depend llie 

capability ami the conlklencc of adult life. 
The phy.sical lx)dy is establishing its sex. 
The boy bctoines a man, the sclaxtlgirl 
bec(»nies a woman ; developing insiinet is 
e.\|>atiding l)oth the body and the mind. 
It is producing the deepening of the male 
voice, the enlargement of the female breast. 
It is opening up new worlds of thought, new 
meanings are being read into the surround- 
ings. It is giving rise to {anei<-s and fears, 
to doubts and strange longings. 

Lonely, fantastic, ambitious desires are 
buried tot) often in the secret chamlrcrs of 
the heart. 'I’hey cause behaviour falsely 
understood by the parent and the child alike. 
The child bectnnes a.ssrrtivc or timid, restless 
ami excitable, moody and irritable, accord- 
ing to its type. U|Km development now 
depends the wt'Uare and reproduction of the 
species, Nature's prime ettneern. l.lpon 
development now de|)ends th.e ability of 
the future m«)thcr to nurse her child. Com- 
plete development oj the f* male bieoit is viteU lo^ a 
healthy race. It is the indication of .standard 
vitality. The indication of a virile stock. 
An indication of normal juaiurc develop- 
ment. 

During iJiLs slmrt span olTifc, the physical 
tlcvclopmcnt completes itself. The stress and 
strain t)r adolescence puts a demand upon 
tin; body unequalled in after life. Activity 
reaches a g^reater height during this stage 
of life than at any other. The output of 
carbon-dioxide should normally be larger. 
The call for uotirishment is incessant, and 
must be met by an abundant .supply. The 
child between nine and thirteen requii'cs as 
much liKcd as a grown man ; between Ibur- 
iccn and nineteen it requires more. It 
cannot be left to chance. Crippled develop- 
ment now is laying the ibundation for a 
future tormented by a nervous lack of con- 
fidence. Failure in elficicnt supjdy means 
luilure in development, enfeebled function 
being liic inevitable result. There is no age 


at which wc are normally more sensitive aod 
open to suggestion. There is probably no one 
Jaclor which contributes more largely to nervous 
instability in later life than poor nutrition during 

(hii iim when wc rquiic all oar slrcngUi to ada^^ 

ourselves calmly to those combined changes which 
perplex and emotionally disturb the equilibrium of 
our minds. ^ 

Three ages we have called the critical of 
life. They arc the chapters when founda- 
tions arc laid ; chapters when the individual 
is dependent upon the care, knowledge and 
guidance of those older than himself. They 
are chapters most profoundly influenced and 
controlled by secretions I'rom our glands. 
Normal height and weight, growth to sexual 
maturity, with its mental and physical mani- 
festations, all depend upon the harmonious 
interacting normality of our endocrine 
system. It is upon a generous beginning 
tiiat the best chance in life depends. As 
the variou.s stages of development appear 
ufH>n the liorizon their growth must be pro- 
vided for so that each may expand to full 
maturity. The cliild’s life is urgent to itself, 
it is not balanced witli I'cason and witli . 
patience. Its welfare is an urgent necessity 
to the State. We must not wait until wc sec 
our children (ailing to succcetl. Wc must 
not watch them nervous, irritable and weak- 
ened until some microbe cripples their lives 
or takes them from our sight. Wc must not 
await that first consumptive cough to Jiauut 
us for neglect. 

That resistance to disease can be grea(^y 
strengthened by good feeding is a fa?I. 
That growth, .sexual stability and efficiency 
can be influenced greatly by nutrition is not 
doubted. We can beg the parent to seek 
advice, to learn the facts, and act. • 

For instance, how many parents know 
whether their child at school is getting mar- 
garine or butter, although the difference in 
their food value is tremendous? «> 

We know that there arc glands within the 
Ixidy which influence our growtli. ^Vc know 
that, deprived of the vital acccs- 
ciianaB sory food factors, an animal will 
cease to grow. We know that 
these glands arc composed of cells which 
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Ifannless preservation and safe transport of our food arc essential if it is to reach us whole and unrclined. 
Meat [Preserved m freezing chambers during transport is here being handled at the Koyal Albert Docks. 


j)r<)ducr by llidr atlixily sotucthing whit^h 
stiinulutcs gnnvlh and fiinction. Their 
aclixily directly or indirectly depends u{)«>n 
nutrition. Unprovided for, their activity 
is deranged, their lunciion is disturl)cd, and 
normal expansion docs not occur. We know 
that our endocrine system is coinposcti of 
various glands, whicli puss into the blood 
secretions or hormones that control and 
r^ulatc the mclalxilism ol' the body. 

They should function as a whole, har- 
moniously togctlier. The activity of one is 
influenced by that of another. The impair- 
mci^ of one may be partially rompcnsatcil 
for by increased functioning of another. 
How they influence one another we do not 
knov)(. How exactly their intimate associa- 
tion functions, we cannot see ; and ufioii 
their individual contributions to the xx’Inde, 
we spccuhite. 

What we do know is that the importance 
of their healthy, balanced function is im- 
mense ; that they profoundly influence our 
metaboUtun, our growth and our actixe 


sexual life, and that tlieir disorder can pni- 
ducc some of the ni(»si pathetic forms ol 
human life. To sell tlieir extracts publicly 
by exciting promises is highly dangerous. 
We I'annot tell what interai lion may ari.se 
or what bodily disturhanct* may oeenr. The 
saivst way lo maintain their twnnal junction is by 
correct nutrition. 

We do not fully understand the complex 
eomposilion of our ftxid, hut iiatitrc has 
iiishioned in whole and uiireline«l food cx'cry 
essential for their u.sc. Possibly flie eonnee- 
tioii between these glands of internal scen*- 
tion and those vital suhstaiice-s whi< h art' 
known to exist in whole and nainral foixl is 
the fundamental secret of normal function. 

Tlic problem for the ftilurc is the supply, 
the harmless prcserxaiion and the safe trans- 
portation of whole and unrefined food. By 
this means alone can wc he sure that we 
do n<it interfere with pro<,cs.se.s whit h we do 
not fully understand. To inltaf'erc willi, 
refine and t;ont:<!ntrate our food seems mad- 
ness. Adx'erlisemcnts of artificial foods, of 
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driiRs, of some new iulinixtiire fnjin the the species, but they constitute a force which 
glands, abound, 'rugether side by side they more than any other can influence public 
teac h us nuu h. The writing on the wall thought and habit. 

.seein.s clear, 'fhese refined products are sa]»- The hope of future health rests with the 
|)ing the vitality of the race. ‘ Civ ilisation is girls of to-day. They in their thousands tak«. 
underinining the basis ol' its growth. their midday meal in our public shops. In 

lireeding should be* true to type and their thousands they select the food for the 
definite ol s« x, with distinctive characteris- home. What they di'tiiaud will be provided, 
ti«s. To-day, it is not. Immature growth what they ignore will cjuickly fall from favour, 
and .slimness are confused. Many girls Ncv'cr have they had more liberty and 

grow up with lx die s unfitted lot ilie ade- frec'dom, more iidluencc aj.id p«>wer. It will 

ciiialc^ nul^ing of a child. These are signs increa.se. We ask thi'in to tise it tf> establish 

of deeper things. The ductless glands have a healthy race, to promote a universal sense 
not been able to |)rodiu e mature develop- of pride in health, to make its ]}os.se.ssion a 
merit, linpairctl general aiul sexual function part of individual self-rcsjjcct ; by .so doing 
must result. they will contribute to the nation an im- 

Altcicd nutrition appears a fundamental inen.se benefit. With freedom comes rcs()oii- 
1 ause. Futlhtfi a basic Jitclor in bueding which .sibility ; this matter is largely in their hands ; 
tfe can control. W<- must « ircul.ilc through our it is tlu'ir <luty to perfi>rm their task, to 
bodies the foorls they need and the oxygen demand whole and natural (ixid, to exercise 
for their use. l.’pon the I'uture mothers their bodies in the o|)en air to eualile them 
(h pends the wi’llare of the, race. Not only is to use it, to build up a stand.ird of jrhysical 
tln ir mature development and health of development and health whidi will become 
.supreme imjiort.mce to the reproduction of the ambition of us all to reach. 

FOOD AND ENERGY 

Dy a. 6'. WlLl.I.MO’iTy Ph.D., li.Sc., .-l./.C., Government Analyst and Lcchmr in 
Chemiitry to the Government of Cypria. 

F '^OOD is eoiiMuueil lijr two main steam engine. Moreover, both the human 
reasoiLN. 1'ir.sily, U* supply the lu-ces- body and the steam i ngine are \varmer tlian 
.sary material for the growth of new their surrounding's and :irccapablcofmovc- 
ti-ssue in the young child and to replace w<-ar inent and the iransjiort of loads. Hut it is 
and tear in the adult. Secondly, to supply doubtful if the analogy hidds furtiicr. 
onej-gy lirr tin; work the brnly has to tlo, ami Firstly, tin* human body is a more oiricient 
heat to keep it warm. In fiirming new tissues machine than the steam eiiginc, in that»it 
and in maintaining them, Ibod functions as can transform as much as one-third of the 
a builder and repairer ; in prov iding energy total latent energy of the food into work as 
and heat it .serves as fuel. In the atluU only against onc-fifth in the case of the steam 
a com])aratively .small part of the food taken engine. Secondly, the human rnaehige is 
i.s rcxpiired for the work of maintenance, the self-supporting, its wear and tear being made 
greater part being used as fuel. ' good out of the material supplied in the 

'i’he ermventitmal analogy of the human food. Thirdly, it is more adaptable than the 
body with a steam engine at work is helpful mechanical engine and has the {)f>wcr of 
The some respects the similarity storing up a reserve of food energy upon 

Human is striking. l'\>r example, in the which it can draw in time of CTnei^cncy. 
Machine, iiuman machine the energy of the The con.stituents of the diet of man and 
food appears in the form of heat and animals fall into the following distinctive 

mechanical work just in the same way a.s groups : — 

does the energy of coal in the case of the Proteins, or flesh formers ; Carbohydrates; 

ia6o , 




ENERGY VALUES OF SOME COMMON FOODS 
Indicating the different quantities of some well-known foods required to mnke up the same calorific 

value. 
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a satisfactory diet must contain 
a . certain minimum quantity of 
Well- protein and the pro- 
Bakuiced portion of carbohy- 
Diets. clrales to this should 
be approximately as six to one?-. 
To expn*ss this important relation- 
ship the term “ nutritive ratio ” 
is used. It is costly both in 
health and money to depart 
widely from this ratio in planning 
humiin dietaries or the rations of 
farm animals. 

Again, the energy-forming 
starches, sugars, and fats, although 
to a large extent interchangeable, 
are burnt to better advantage in 
tlic btxly when a certain ratio is 
observed between them, i.f. about 
ten parts of carbohydrate to one 
of fat. If ;ill the energy of the 
fixid is in the tbrm of fat, 
the fat is incompletely oxidisetl. 
“ Mixed with carbohydrate,” says 
Plimntcr, “ it is as if fat burns 
with a clear flame, but if there 
is toti little carbohydrate, it 
burns smokily.” 

For practical purpose's it is useful to 
remember that»carbohydraie is quickly burnt 
up in the body, while fat, being oxidised more 
slowly, is a more sustaining fuel. When a 
surplus of carbohydrate is present in the 
food the botly is able to transform and store 
it in the form of fat. 

The energy value of food is measured b^ 
the heat unit, the “ caloric,” which *is 
defined as the amount of heat 
VaiuCT^ rcquirctl to raise the temperature 
of I kilogram of water i* centi- 
grade. For the determination of these cn::rgy 

values a special apparatus is used, called a 

” bomb calorimeter.” The energy given 
out by a foodstuff in the calorimctfcr is 
greater than when it is burnt in the body. 
This is explained by two factors : cellulose 
when present in the food is not burnt by 
the body, while proteins ..are incompletely 
oxidised to “ urea,” a waste product which 
is excreted in the urine. 



THE HOMO CALORIMETER 
The food Is ignited electrically in oxygen, and the heat given 
out during burning is measured by the rise in temperature of 


the surrounding water. 

Fats — known al.so jis the “ pro.ximal 


principles,” supply cnergt’. 

Minerals ; Water —tlo luit supply energy. 
Fat-soluble and water-soluble Vitamins. 
Witli the vitamins cxcoplcd, the relative 
proportitins of these; groups m any foodstuff 
Protein dt'tcrmiiied by chemical 

and analysis. W'ifli the development 
Energy. f,f kinjwicdge* of the chemical 
compositiop of food, the qut'stion of the 
supply of protein and energy'-forming mate- 
rial in the diet has received considerable 
attention at the hands of int’cstigators, and 

was for long regarded as the most important 

problem in nutrition. In the light of much 
new knowledge we now know that other 
substances, such as vitamins and mineral 
salts, arc equally im|.Ktrtant. 

For a diet t<* be well-proportioned or 
“ balanced ” the food must not only supply 
all the above principles, but it must supply 
them in the right proportions. For e.\ample, 
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The physiological energy values of food 
are usually accepted as follows : — 

1 gram of protein yields 4- 1 calories. 

* »♦ 9'3 »» 

* M carbohydrate „ 4-1 „ 

With tliis data and the chemical analysis 
of a food the energy value is readily calcu- 
lated. 

In the following list, which in no way 
claims to be exhaustive, are set out some of 
the principal foods wliich supply energy in 
human dietaries. Energy is must cheaply 
supplied in the form of carbohydrate. Con- 
sequently wc find cereals, certain pulses, 
dried fruits, nuts and dairy products of 
particular use for this pur|wsc. The energy 
values have been calculated from the com- 
position of the food, correction being made 
for the digestibility where tins data is 
available. 

In selecting fcKKls for dietaries the following 
conditions should be carefully satisfied : — 

1. The provision of suflicient food energy. 

2. The jwovision r>l'sufririent good protein. 

3. The provi.sion of certain minerals and 

the necessary vitamins. ^ 

4. The balance between the different 

factors. 

. 5. The scr\ ing of meals in a wholesome 
and attractive form. 

& The netessity of securing variety. 

7. Adaptability to individual require- 
ments, r.g. age, climate, amount of 
physical work. 


HEALTH 

TABI.E OF ENERGY VALUES 



n f* 

i 

• 

y 

Cfrfals 


2 

.<a 

tu 

S.sR 

Hrr:id, white 

r»o 

70 

10 

230 

Bread, \vlu»leincal 

f.fi 

b-3 

I’O 

238 

Arrowroot, 't'api«M'a 

m 

0 2 


34 ^» 

Hk*e, unpolisheci 

Ho 

bH 

oh 

340 

liarlcy 

78 

Ha 

1-1 

3:v» 

Oatmeal 

^7 




Macaroni, .average 

7 b 


Ol» 


Pt/l,SES 

Ik'uns, haricot 

Cr2 

172 

PI 

300 

Ih^ans, broad, e.p.* 

y:) 

0 

*:i 

:7<> 

Peas, fresh gartien, e.p 

. lb 

0 0 

04 

Ui 

Roots 

Potatoes, e.p. 

19 

20 

01 

Ho 

J^ai'snips, e.p. 

l(i 

iti 


78 

PRITITS 

Date.s, r.p. 


*•4 

; 02 

2hf, 

Raisins 

br, 

2-2 

:i 

250 

('ur ranis 

4 -* 

»'7 

o;{ 

ibf) 

Prunes, e.p. 

84 


t)'2 


Bananas, f i|>r, e.p. 

'21 

1 -2 

0-1 

»rj 

Nins 

C )hestntj(s 

4 « 

;po 

*•9 

200 

Alniruids, e.p. 


IH-H 

.7“)” 

.89‘> 

Walnuts, e.p., dry 

14 

13 b 

bb-O 

bfjO 

Brazil nuts. t‘.p. 

H 

PJO 

70 0 

Clof'Oiinut.s. llesh, e.p. 

B 

4 ^ 

4 !M> 

440 

yMso csir lhnuts, pecans, 
Barcelonas. hazel, and 


pinrtmts. 

.Meat and Fish 

Beef, rnediiirn lat, e.p. 

. -- 

i() (» 

iq-o 

*0.8 

Mtitt(»n, inetljurii, e.p. 


Ht'O 


8.8.8 

Baron, .sinokt'd, e.p. 


MV 5 


tM>0 

*'iirk, e.p. 

— 

UH 

87 *^ 

8.80 

Her rings, e.p. 


\i\ fy 

12 b 

170 

Salmon, e.p. 



•140 

ibf, 

.Sardines 

-- 

23-0 

ibO 

22tJ 

Dairy PKonrerrs 

(jhoese, Aiiieiican 

0-3 

•jH-o 

84 

400 

(Ilicese, (iheshire 

t)f) 

23*0 

■54 

8:5 

3H0 

( 'hcese, CJherldar 

4 -i> 


•iWn 

BuUtr 


1 ■!> 



Margaiine, aveT.iKe 

... 

0*2 

«r) 

7tio 

(Vearn, rentrifucalised — 

r-H 


.pN> 

Cocoa 

... 


24-8 


*e.p. 1 

fflible 

ptirlion. 




THE VITAMINS 


By S. G. WILLI MOTT, Ph.D., B.Sc., A.I.C., Goremmeni Amlytt anti iMtum in 
* Otemistty io the Govenment of Cyftms. 

'T is now realised that to sustain life and 
mainttlin the individual in a state of 
health, something more is required in 
the diet than a minimum of protein to 
^replace wear and tear in the body, and a 


* 

I 




sufridcncy of carbohydrate and fat to .sup|)Iy 
the necessary energy. 'I'here must also he 
present sulficicnt water and a ( eitain number 
of indispensable mineral salts. But it was 
not su.spectcd that any other fcxid constituents 
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TITE EFFECT OF MILK IN THE DIET— BEFORE 


Six cliildrenj fed on an ordinary diet> showing signs of mal-nutrition, including a mild degree of rickets (seen, 

for example^ in the protruding abdomens). 


were essential to life until the first 
decade of the present cciilury'. Perhaps the 
reason tlicsc substances were not detected 
sooner was the foct of their presence in such 
minute qiKinlilics in natural foods. Although 
\'aluclcss in themselves as a source of energy 
because of their existence in such small 
amounts, they are indispensable for the 
health, growth, and life of man and the 
lower animals. Whenever any or all of them 
are removed from the diet, either ddiber- 
atcly in the animal experiments of the 
scientist, or by the exigencies of war, famine, 
and poverty, disastrous results f«>llow. To 
designate substances of this nature, whir.li 
arc independent of the pro\ ision of cnei'gy, 
the tcnii “ vitamins ” has been coined. 

Substances of this nature cannot yet be 
detected by chemical means, and in spite 
of fifteen years’ continuous rc- 
bafllcd all at- 
tempts at isolation, Consequently, 
they remain chemically undefined while 


their actual number is still a matter of 
debate. Even their objective existence has 
been challenged from time to time by 
sceptics, but further work has convineingly 
disposed of sueli erliicisms. The mode of 
action of the vitamins in nutrition also 
remains unknown, but it is thought that, 
they act in one of two way.s : (i) cither they 
arc ref|uijecl in minute amount for the 
formation of tissues, or (2) they act* as 
catalysts (or aids to the chemical processes.) 
The latter theor>% perhaps, appears to be 
the more feasible. But incomplete as our 
knowledge is, the objective reality yf the ^ 
vitamins has been fully established by 
experiment directed towards the effect of 
their aksencc. . 

They arc all products of plant lifi^nd, with • 
the exception of the anti-rachitic vitamin, ^ 
man and the lower animals she entirely 
dependent on the plant world for their 
supplies. Much patient and careful work 
has now provided us with a fair idea o& 
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what foodsiufr? contain them and those in 
which they are naturally deficient, or have 
been rendered so by the artificial processes 
of motlcm^ manufacture. 

^ It is perhaps not surprising that the idea 
'of this small but extremely important family 
of vitamins should have caught the popular 
imagination, and signs are not w'anting that 
the discovery has been exploited in many 
directions. It is therefore desirable that the 
fundamental facts should be readily avail- 
able and should be known to the public, 
'riierc is now' snflieient evidence to say that 
the individual will obtain a suflicicncy of 
the diflerent vitamins .so long as his food is 
reasonably varied and has not been snl)- 

jccicd to dostrutuivcinfliifiiccs, iriadvcitfiiily 

by nature or ill-advisedly by the hand of 
man. 

'riicrc has been much confusion in arriving 
at a satisfaitory nomenclature for these 
newly discovered substances. Hopkins 
originally designated tliem “ accessory fo<>d 
fac tors,” but this term was considered to be 
nnsaiisfnrtorv. s\iggesfing as it did a sub- 


ordinate role and possibly a confusion with 
condiments. Later in 1913, the tyorc pic- 
turesque word " vitamine ” was coined by 
Funk to de.signatc the potent anti-beri-beri 
substance he had succeeded in isolating from 
rice bran. But the. implication of an 
” amine ” (a definite cla.ss t)f organic com- 
IM>unds) essential to Hie proved to be 
nriwarranted, and to a\'oid tins diilicidty 
Mc.Collum next projuvsed tlie use of the 
algebraic terms ” fat-.soluble A ” fiir the 
anii-xerophthalmic growth factor and “watcr- 
.solublc B” ibr the anti-neuritic .substance. 
The.sc terms w«‘rc witlcly usetl until Drum- 
mond proposed the modified form " vitamin” 
to designate the entire* family of unknow'ii 

food fat loi's, tin* final ” c ” bciut? oiniticd 

to avoid the implication that the substances 
were of known cuiistilution. 'I'he several 
known vitamins arc then Icttcreil olf a< cord- 
ing U> the alphulw-t, e.g. vitamin A, vitamin 
B, etc. Matty other terms have been put 
forward at diflerent times, e.g. ** coinplettin ” 
by ’the (Jerman chemist Ragnar Berg, and 
“ tondin ” Ity Moore, but all these arc now 
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THE EFFECT OF MILK IN I'HE DlE'l— AIITR 


The same children nine months later, showing the marked improvement, physical and mental, due to the 

daily addition of a pint of milk to the diet. 
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SIR F GOWLAND HOFKINb 


The famous hnstish scientist who was one of the 
pioneers in the discovery of the action of vitamins 

likrly to pass into oblhion. The nomen- 
clalutc oi Diutnmoiid, which is simple and 
connotes no known strut tuic for tlicsc sub- 
stanirs, has now come into geneial use. 

RISE OF THE VITAMIN THEORY 
Scvcial hints ate to be found in liteia- 
tuie of the existence- of substances which 


solve an entirely different problem, viz., the 
efiect of adding mineral salts to the diet of 
mice fed upon pure synthetic foodstuffs. 
Another group, acting as a control, received 
fresh milk alone. It was found tHIit, whether 
minerals were added or not, the animaft* 
died, but the control group receiving milk 
flout ished. From tlicsc facts Lunin rightly 
concluded that “ other substances indispens-c 
able for nutrition must be present in milk 
besides casein, lattose, fats and salts.” Un- 
foitunatcly, this btilliant deduction fell on 
barren ground, for its significant e does not 
appear to have been realised eithei by Lunin 
liimself or by liis scientific conlcmi>oratios. 
Pci haps the discovery was made out oi its 
time or jierhaps the idea was too i evolu- 
tionary towards cut tent vic-ws on nuUition. 
Howc-ver this may be, v»me thirty years weie 
to elapse before the woik of Piofcssor F. 
Gowland Hopkins, the jiionecr of vitamin 
research in this country, established the 
theory of the existence of substances which 
we now classify as vitamiics, upon a sound 
experimental basis. 

Hopkins’ original coneeption was inspired 
by clinical obscivations in hospital. Hb 
Experi- interest was amused by a certain 
memsof curious state of neivous weakne-ss 
Hopkins, amongst women cletks, a condi- 
tion which almost invaiiably improv(^d in 
hospital, apparently witliout any very defi- 
nite* ti eatnient. Such [latients had prt'viously 


would to-day undoubtedly be classified as 
vitamins ; at the same time many empirical 
obscivations of antiquity find their true 
inteipictation in the liglil of the modem 
vitamin tkeory. lot example, it has been 
known fen centuries that the juice of Uie 
orange and the lemon and ccu'tain fresh 
vegcttibles weie a specific in the cure of 
.scuivy Approaching mcxlcm times, we 
find the idea of certiiin constituents of fbexi 
endowed with maiked power to stimulate 
gmwth engaging the feitile imagination of 
lifr. H. G. Wells, who treated the theme 
with effect in hb novel The Food of the Gods. 

The earliest experimental studies appear 
to have been those of Lunin in 1881, working 
in Germany. lainin was endeavouring to 


subsisted upon a eharacterbtically mono- 
tonous diet in which while bread, tea and 
sugai bulkc*d largely. Reflection upon th^e 
facts led Hopkins to suspect a dietetic ori^n 
for thb vague complaint, and he showed 
conclusively that the conventional theory 
of an adequate diet failed when put to the 
test of experiment. He was thus led to the 
conclusion that substances other than pro- 
teins, carbohydrates, fats and mineral salts 
v/ere essenti^ to life. These substan9es 
of unknown constitution he provisionally 
termed “ accesseny fixxl factors,”^ and such 
were shown to be present in milk and yeast. 
Thus Hopkins wrote in the discussion tff his 
results : ** If the attacdiment of such indis- 
pensable functions to spedfic accessory 
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constituents of diets is foreign to current 
views upon nutrition, so also is the, exiieri- 
mcntal fact that young animals may fail to 
grow when^hey are absorbing daily a suiii- 
^ipney of formative material and energy for 
the purpose of growth.” The rise of the 
modern theory of vitamins may be taken as 
starting from this point. 

Independent confirmation of Hopkins’ 
results was at the same lime forthcoming 
from the work of Stepp in Germany. He 
showed that mice which could live well for 
montlis on food such as bread made with 
milk, were unable to survive longer than one 
month when restricted to the same diet after 
it had been thoroughly extracted with fat 
solvents. When, In)wcvcr, the fatty extract 
was restored to the extracted food, it became 
adequate again for normal nutrition. By 
such experiments, Stepp was led to suspect 
the existence of unknown indispensable 
factors in the food. Although he ftiilcd to 
identify them with any known Hamids, to 
which class of substances he thought they 
belonged, he was right in believing them 
to be a.ssociated with such bodies. 

The next fundamental discovery in vitamin 
research, the differentiation of fat-soluble 
and water-soluble vitamins, was 
Sol^le ” made in America. Soon after 

and Hojikins’ contributions appeared, 
S<Slbikf’* Dslx»mc and Mendel narrowed 

• dots'll the source of these accessory 

.substances to the fatty portion of the milk, 
and later discovered that cod-liver oil was a 
highly potent source of the growtli-promoting 
vitamin. 

About the same time (1913), McCollum 
and Davis were studying the effect of growth 
on egrtmn fatty substances soluble in ether. 
Working on the lines of Stepp’s earlier in- 
vestigation, these authors found that growth 
ceased in sixty to eighty days on a diet from 
which a^ ether-soluble substances had been 
extracted. On adding to the diet ether 
extracts of egg or butter fat, growth was 
re-established with the successful production 
and rearing of litters. 

f Up tb this point the results of the two 
leading American schools seemed to require 
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the c-xlstcncc of only one accessory food 
factor. But the experimental diets used by 
investigators at that time cotild not be 
regarded as scientifically “ pure.” Thus 
Osborne and Mendel ased as their supply of 
mineral matter a so-called ” protein-free ” 
milk in place of pure salts, while McCollum 
and Davis employed a commercial prepara- 
tion of lactose. I'he latter investigators now 
discovered that birds suffering from poly- 
neuritis as a result of being fed on an exclu- 
sive diet of {volished rice, could be cured by 
the addition of commercial lactose. There- 
uixm, Mc(k)lluin and Davis iniKlified their 
experimental diet for rats, replacing lactose 
by dextrin, wlien no appreciable growth 
resulted, even when the diet cpniained 
5 per cent, of butter fat. In tiu* same, w'ay, 
when the protein-free milk of Dsborne and 
Mendel was replacetl by synthetic salt 
mixtures, no growth was manifested even 
though the diet ('ontnined ample amounts of 
butter or egg fat. Only by (lostiiluling the 
existence of a secoiul distinct factor, present 
in the lactose in the one ca.se and in the 
” protein-free ” inilk in the other, could the 
experimental facts be explained. 'I’wo sub- 
stances, then, arc necessary for the normal 
nutrition of the rat, one .soluble in water, 
the other soluble in fat. Pending a know- 
ledge of their chemical nature, ^cCollum 
named these unknown factors ” fat-.soIubh" 

A” and “water-soluble B.** 

Gorre.s{)onding to the two vitamins, two 
distinct conditions of deficiency disease were 
recognised. Deficiency of fat-soluble A 
usually resulted in the typical picture of 
xerophthalmia, an eye disease cofnmencing 
with hiemorrhage of the lids, involving the 
cornea, and in extreme conditions, resulting 
in tlie bursting of the eyeball iLsclf. A 
parallel condition in man was observed some 
time before its analogue was experimentally 
produced in the rat. Mori refers to some 
1400 cases of xerophthalmia amongst infants 
of two to five years which occurred in Japan 
from 1905-7, and Bloch describes some fifty 
cases in ^penhagen during the years 
1912-16. Deficiency of water-soluble B was 
characterised by certain degenerative changes 


1267 



THE GOLDEN HEALTH LIBRARY 



.M w*. JL K,. .. A 

A CAUSE OE HERI-BRRl 
A meal of rice — a staple food in the East. I'hc polishing process removes the 
essential Vitamin H and results in beri-beri. 



in the nervous system prodiieing poly- 
neuritis in iMrds and a soinewliat similar 
(ondilion in rats. 

While tliesc facts were enferf>'inji;, chiefly as 
a result of' the animal experiments of labora- 
tory workers, evidence <if another 

Evidence leading to the same 

coii(*hisions was accumulating 
from the clinical observations f)f physicians 
in difl'erent parts of the world. The evidence 
was often confusing, largely because it was 
easier to look for a positive llian a negative 
cause, and because the simple interpretation 

of llie data availal^lo was seldom considered. 

In the i'asr of beri-beri a bacterial origin 
was repealed ly sought in \-ain, and the fact 
that rite had been roljlied in the milling 
process of some im|X>rtant constituent whose 
absence was the cause of the disease, was 
only slowly accejited. 

'J’his new line of evidence may bo regarded 
as starting with the work of the Dutch 
physician, Eijkman, who investigated the 
disease of beri-beri in 1897. Eijkman, who 
was medical ofticer to a prison in Java, 
noticed that some of the fowls on the prison 
establLshment showed symptoms of paralysis 
strikingly suggestive of those of his patients. 


These birds were 
fed on the boiled 
rice garbage of the 
prison, ^and many 
of them died wi^ 
degenerative chan- 
ges in the peripheral 
ncrv'cs. From this 
chance observation,* 
Eijkman was in- 
spired to conduct 
systematic feeding 
experiments with 
pigeons and fowls. 
Some received rice 
in the natural state 
with the husk 
attached to the 
grain, some half- 
peeled rice which 
still refained the 
pcricarj) or “ silver- 
skin ” and germ or “ embr^-o,” and some 
polished white rice. The disease tle\ eloped 
only in those birds receiving jK>lished white 
rice and wiLs cured by the addition of the 
whole grain, the, hair-jicoled rice, or the 
rice polishings. 

Eijkman’s results .showed definitely that 
rice, whirh had lost its silv’er-skin, w'onld 
produce the condition of nerve degeneration 
whieli he called polyneuritis gallinamm. This 
eimdition he rigluly considered to be analo- 
gous to human beri-beri. Eijkmun’s results 
were extended to cover sago, tu]noc:t or 

peeled barley. In collaboration with Vortt'r- 
mnn, Eijkman now confirmed his findings 
by feeding experiments on some quarter of a 
million Javanese, In spite of all this, he did 
not succeed in giving the true interpretation 
of the facts he had established. Much further 
painstaking research, chiefly on human sub- 
jects, in different institutions in tli^ Far 
East, of w'hich mention must be made of , 
Fletcher’s work in the Malay States, pointed 
to a dietetic origin for the disease. These ■ 
investigations culminated in- Fraser and 
Stanton’s revision of the whole field. Work- 
ing m the Malay States they virtually & 
established the origin of beri-beri as due to ^ 
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the absence of some unknown chemical 
substance in the food. 

The anti-beri-beri or anti-ncuritic sub- 
stance andU the water-soluble B vitamin of 
•Vatcr- McCollum were now generally 

Soluble regarded as being identical, and 

until recently this view was widely 
^adopted, but since neitlier of these substances 
had been isolated in a pure state and com- 
pared, it was impossible to prove their 
identity. There is now, however, a hotly of 
CAadence which is in conflict with the theory 
that these two factors are identiial, in spite 
of the fact that their distribution in nature 
appears to be so similar. 

Certain substances, which could cure or 
prcN'cnl polyneuritis in pigeons, failed to 
promote growth, and sucli was found to be 
the case with a Nory acti\c fraction extracted 
from yeast (Kiniierslcy and Peters, 1925). 
Conversely, (Joldbcrger and his co-w-orkers 
(igaG) found that auioclavcd yeast (i.r. 
yeast heated to a certain temperature) fiiilcd 
to promote growth in rats or tt> prevent 
symptoms of paralysis which frequently 
ended in death. If, however, a small dose 
of an alcoholic extract of lorn meal (to 
provide the anti-neuritir vitamin) was added 
to the diet, the animals gi'cw noiinally. 
When the basal diet was supplemented with 
the anti-neurilic substance only. 
Pellagra. declined and the piituir 

• of pellagra (a disease preA-alent in maize- 
eating countries such astiie United Stales and 
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IHh LH'LC.I S 01* Vri'AMIN H -I. 

'Che normal appearance* niagniricd 
120 times, ol* the inte'^li'ie n|' a rat led 
on a diei liiJi in Mtaii i 1 H. ('Che 
mut^ous membrane is shown above, 
and the twi> narrow bands below arc 
the internal and external muscular 
coats.) 

Italy) was exhibited by ihe aiiinials. 1 his 
iondilion was curable by the addition t)l 
uutot laved yeast to the dicb (Joldbcrger 
considered the disorder to be the analogue 



Lkiki EbPEClS OF VITAMIN B— II. 

The intestine of a rat fed on a diet deficient only 
in vitamin Bj shoeing the great difference in the 
size and character of the tissues. 


of human pellagra, and lliat a \itarnin 
defu iency lay at the root t>l the disease. 

This substance he provisit mafly terinetl 
llie prllagia-pnATiilivc or P-P fatlor. 
Although the complete story lias not yet 
been trikl, it is obvious that (Joldberger 
had thrown new light on this balTling 
disea.se, which up to the time tjf his experi- 
ments was thought to I)e due to (he poor 
quality of the protein in tlie diet. His find- 
ings have led to the recognition of at least 
two water-soluble vitamins, (^liiek and 
Roscoc (1927), who confirmed Goldberger*s 
conclusions, proposed to retain tlie term 
anti-ncuritic vitamin for the anti-ncuritic 


THE GOLDEN HEALTH LIBRARY 


substance originally discovered by Eijkman 
which prevents or cures polyneuritis in 
'birds and paralysis in mammals. They 
further suggested that the term vitamin B 
should provisionally be confined to the 
second water-soluble vitamin which protects 
against pellagra (Goldbcrgcr’s P-P factor). 

Scurvy is also a disease of great antiquity, 
but unlike beri-beri it has for centuries been 
Scurvy regarded as being caused by some 
and deiicicncy in the food. It has 
\itaminC. pj^yed a part, and often an im- 

•portant one, in every big war, including the 
last, and the history of this terrible disease 
proves that it has been a subtle political 
factor. In many early writings arc to be 
found clear ideas as to the etiology and cure 
of the disease, and this is particularly true of 
Dr. James Lind’s celebrated Treatise on the 
Scurvy, published in 1755. I’recing him.seir 
from the dogmas and prejudices of his time, 
he gave a true picture of the cause, symptoms 
and cure of this disease. In the treatment 
of the disease he placed oranges and lemons 
first, next to these cider, and then dried 
vegetables in order of efficacy, while many 
other so-called remedies he proved to be 
worthless. Although Lind’s w'ork appears 
to have gone largely unrecognised, it prob- 
ably formed the basis of Captain Cook’s 
success in ^o wisely rationing his crew's that 
scur\'y was unknown. The history of scurvy 
onwards to the Great War only serv'es to 
show how oficn mankind fails to profit by 



A GUINEA-PIG WITH SCURVY 
The “ hice-eche ” position typical of this 
disease, which is caused by a deficiency of 
vitamin C. 


past experience and to apply knowledge 
which might be the means of averting much 
human suffering. 

Modem investigations on scuir/y may be 
said to commence with the work of the Axel, 
Holst school in Oslo. They made a thorough 
study of the etiology, symptoms, and methods 
of prevention and cure of scurvy produced, 
experimentally in the guinea-pig. They were 
able to show that scurvy in the human and 
experimental scurvy in the guinea-pig were 
completely analogous. This important con- 
tribution made possible accurate and reliable 
experiments upon the anti-scorbutic value of 
all the staple foodstuffs we rely upon for life. 
Another result of great practical importance 
was obtained by I'urst in Professor Holst’s 
laboratory by the method just made avail- 
able. He showed that whereas cereals and 
pulses are unable to prevent scurvy in the 
dry state, anti-scorbutic properties are de- 
veloped when germination is started by 
soaking in water for two or three days. This 
knowledge was utilised by the troops in the 
Mesopotamian campaign, when they sprouted 
their lentils and beans to protect themselves 
from the disease. 

It was soon realised that rats and mice, 
upon which .vitamin research has been 
chiefly carried out, arc able to flourish and 
rear healthy offspring on a synthetic basal 
diet to which only water-soluble B and fat- 
soluble A have been added. Upon a diet • 
such as this man would contract scurvy, as 
would a monkey or a guinea-pig. But 
some rodents on similar diet do not appc&r 
to exhibit definite susceptibility to scurvy 
over long periods. Considerations such as 
tlicsc led to the recognition of a third 
accessory factor termed w'ater-solubic Q. 

For the next advance in our knowledge we 
are again indebted for the most part ta' 
American research workers.*- Up' 
Soluble to this point investigators had 
Vitamins, concerned themselves principally 
with the idea that the physiological function 
of fat-soluble A was to promote growth. Five 
years after the discovery erf" fat-solubie A it 
had come to be realised that this vitanain:^ 
was also necessary for tlie prevention of tiie 
1270 
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{From thf Mfdiral Rrsfarch Coutieirs Rif^ort on 

R^ttnmfHtal Rtekott . 

THE EFFECTS OF VITAMIN D—I. 

A puppy which has developed rickets after a 
thirteen weeks* diet of oatmeal and olive oil. 

(From Professor Mellanby*s experiments). 

eye disease xerophthalmia. Just about the 
time this conclusion was receiving acceptance 
Mellanby published his work on the experi- 
mental production of rickets in puppies by 
diets deficient in the fat-soluble vitamin, and 
its cure by administration of cod-liver oil. 

As a result of this work, Mellanby formulated 
the theory that a deficiency of this vitamin 
was a cause of rickets and that the growth- 
promoting and anti-xerophthalmic effects 
were probably attributable to the same vita- 
min. Thus the so-called fat-soluble A now 
^ad thrust upon it a third responsibility, 
the prevention of ricjtcts. The very different 
nature of these two diseases, xerophthalmia 
and rickets, might perhaps have suggested 
th^t their cure by means of cod-liver oil or 
butter was due to separate and distinct 
factors. As could be expected, a period of 
great confusion followed in which the voices 
of mapy different schools were heard. It is 
only possible to indicate briefly the chief of 
these, vrtiich may be summarised as follows : 

(i) A conservative element maintained 
that rickets did not arise from errors 
in the food, but was essentially an in- 

1371 
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fection. Exercise was considered bene- 
ficial. • 

(3) Mellanby, as stated above, considered^ 
the diseaite to be definitely of dietetic 
origin and induced by deficiency either 
of calcium or phosphorus, or the 
anti-rachitic vitamin. The latter was 
considered to be identical with fat- 
soluble A. 

(3) The school of McGolliira regarticd the 
ratio of calcium to phosphorus a-s more 
important than the actual amounts 
of these elements In the diet. The Im; 
portance of the anti-rachitic vitamin 
was recognised, and it was ct)nsidered 
not to be identical with fat-soluble A. 

(4) He-ss and Unger in America and 
Huldchinsky in (.rcrinany showed that 
rickets could be cured by exposure of 
the subject to strong sunshine or ultra- 
vifdet radiations, tlius confirming an 
earlier speculation by Palni in 1890. 


The clinical and laboratory experiments 
of Harriette Chick and her colleagues sttidy- 
ing post-war malnutrition in Vienna dis|)ose(l 



[PWMhypermhaionoflhfroHtro!tfr, 

‘ H M Slolfonfry 


THE EFFECTS OF VITAMIN D— IL 
A puppy from the same litter fed on the 
same diet with the addition of a very small 
daUy portion of cod-liver oil — it has 
remained in good condiiion. 
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ULTRA-VIOLKr lAOUV AND 
VITAMIN n-I. 

Severe curvature oi the spine in a fresh case of 
rkkcL -a c!i>casc due to lack ot \itaniin D. 

of (lie inlerlion llicoiy atid at (he same lime 
coiifii im d (lie eflitat y of sunlight and ultra- 
violet rays on (he one hand, and cod-liver 
oil and hutte** on llu* other, in curing rickets, 
Medollum, SiinnuHids and Ucckrr now 
demtmslrated, by llu* aeration of cod-liver 
oil at high leniperalures, that the anti-xero- 
phthahnic factor was much more readily 
destroyed than the anti-rachitic factor, thus 
disproving Afellanby's belief in tlieir identity. 
The action of light in curing the disease 
remained an isolated but unexplained fact 
'until some (*xpIanatioti of the phenomenon 

was provided by the work of Stccnbock and 
liis colleagues at VYiseonsin, They showed 
that direct irradiation either of the animal or 
its food produced equally good anti-rachilic 
eflccts, and fuHher, that these eflects had 
been engendered in the oils and fats of the 
food. Alany important recent discoveries in 
the elucidation of the nature of the vitamin 
have sprung from these observations, but it 


will be convenient to consider this extensive 
field at a later stage. In this way, fat-soluble 
A was shown to consist of two vitamins, one 
responsible for growth-promotingtand anti- 
xcrophthalmic effects (vitamin A), the other©, 
responsible for anti-rachitic effects (vitamin 

Still another fresh field in the question of 
fat-soluble vitamins was opened in 1922 by 
the work of Professor Evans and 
^rti iiy. school at Berkeley University, 
California. It had previously been observed 
in numerous expcrinienls that animals re- 
stricted to a diet deficient in one of the then 
known vitamins suffered from a lowered 
reproductive capacity. Evans and Bishop 
showed that this condition of sterility in both 
male and female must be due to the. absence 
of an unknown substance of the nature of 
a vitamin. Only when this third fat-soluble 
factor, vitamin E, was restored to the diet 
in the form of lettuce leav es, or notably of 
wheat germ oil, could normal reproduction 
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ULTRA-VIOLET LIGHT AND 
VITAMIN D-II. 

The same child after treatment by ultra-violet 
rays. The back is longer and the spine con- 
siderably straighter. 
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ISf'vrt and Cfnarai 

A MEDIUM FOri OUU VITAMIN SUPIM.Y 


If till* milk of cows is to be rich in viuiiiiiis, the animals must have access to open pastures, especially when 

the grass is young, short, and growing. 


be restored, (lonsctjunilly, the conditions 
('orresponding to delii icncy of this factor, 
sterility and c t'it.iin degenoatixe changes in 
the reproduc tive' organs, in the rat must he 
regarded as bring laigely of dietetic fuigin. 
How far tliis c'oiKliision applies to man is 
at piT.sent unknouii, but it is obvious that 
tliese results are of great interest to tlic 
human race*. 

'riic incompleteness of our knowledge of 
the vitamins and tlic incvitalilc state of flux 
of a field of intensive research in which 
discoveries are being constantly made, call 
for a critical attitude of mind in i cx icwing 
the field. l'hu.s it wwild seem very po.s.sible 
fhat^this growing family of vitamins is even 
yet far from being defined. It may be dis- 
ro\crcd, Ibr example, that M« ('<olhmr.s 
“ wafer-soluble B ” contains further sub- 
stances «)f the nature of vitamins leading to 
the recognition of distinct factors. It may 
be that the ^nti-sterility vitamin £ cannot 
adequately cover the needs of both male 
and female, and that their vitamin require- 
ments in repradu<'tion may consequently 
be different. Even in the function of lacta- 


tion, the reient re.sult8 of Barnet Sure in 
America arc suggestive and might be inter- 
preted as foi rshadowing the possible existence 
of yet another a<'cessury food factor. 

VITAMIN A 

CU)d-liver oil is the richest ki^wn source 
of vitamin A, and incidentally of vitamin D 
alsc*, and it is to the combination of these 
two factors that the uniqtic meditinal value 
of tite oil is due. IF one were to attemi^t an 
answer to the question as to why tod-liver 
oil siiotild be so potent a source, one t an 
Irani something abotit the origin ’and nature 
of this important vitamin. 

As a result of much patient work, the 
origin of vitamin A tan be oaerd back 
. . through a series of fishes to the 
vegetable kingdom. The chain 
of events works out in Nature somewhat 
along the following lines. Normally, the 
cod feeds upon smaller fish such as salps 
and squids, which in turn live upon small 
marine animals known to zoologists as 
copepods, amphipods, larval dccajiods, mol- 
lusca, etc. These again eat the diatoms — 
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THE ORIGIN OF VITAMIN A— “ BOTFLED SUNLIGHT ” 

Minute plants floating near the surface of the ocean produce vitamins A and D under the influence of the 
spring sunlight. The plants are eaten by copcpods and other tiny creatures and the vitamins pass, via squids 

and small fish, into the liver of the cod. 


very minute plants floating about in the 
uppermost layer of the ocean and known as 
marine algx. The vitamin itself is produced 
by these minute marine plants during the 
sudden outburst of light and growth which 
occurs in the spring. It has been shown, 
moreover, that one of these diatoms (Nitz- 
schia closterium) is capable of syitlhctising 
the vitamin in the laboratory when grown in 
sterilised sea-water in the light, and that the 
amount of vitamin A thus produced is high. 

With farm animals, which arc amongst the 
chief producers of human food, a picture 
almost parallel may be drawn. Dairy cows 
on pasture consume direct large amounts 
of vitamin, A along with other accessory 
factors, in grazing ; and recent work has 
shown that this is particularly true when the 
grass is young, short, and growing. The 
cow thus obtains from the forage grasses and 
clovers ample supplies of both fat-soIublc 
and water-soluble vitamins to meet its own 
individual* needs, to enrich its milk, and 
when occasion arises, to provide extra sup- 
plies for the unborn animal during the period 
of gestation. The importance of this last 
consideration is of the greatest significance, 
for it holds equally true in the case of the 
human mother. 

On the other hand, the milk of cows fed 
in shippons on cakes and cereals w'ith no 
access to the meadows, is deficient 
and its in vitamins. Chick and Luce in 
Products, country have shown that 

when the food of stall-fed cows receiving a 


ration of cereals and roots is changed to 
young green grass and clover, there is as 
much as a five to tenfold increase in the 
vitamin A content of the milk. Once again 
it is seen that the animal’s well-being, and 
in the same way man’s. Is determined by the 
character of the food eaten. 

What has been said in regard to milk 
applies a fortiori to all the products derived 
from it, i.e. cream, butter and cheese ; 
because these important products of the 
dairy industry likewise derive whatever 
vitamins they may contain from the original 
cow’s milk. Fjesh summer cow’s milk should 
contain considerable amounts of vitamin A, 
while dried milk, sterilised, boiled, pasteur- 
ised, and condensed milk should all contain 
a considerable amount of this vitamin. In • 
human milk it is present also, though varying 
in amount. It is noteworthy that in milk 
the whole of the vitamin A content is itbt 
located in the fat globules, but that approxi- 
mately onc-half of the total is present in the 
whey. Vitamin A is also found in small 
amount in buttermilk. Fresh dairy bulker is 
a rich source of the vitamin, though here 
again the amount present tends to vaiy 
considerably amongst different samples," and 
with the season of the year. , 

Margarine, prepared cither from vegetable 
oils or from lard, does not contaiif this vita- 
min ; but margarine prepared* from animal 
fats other than lard may contain it (oleo- 
margarine), the amount depending, of 
course, upon the quality and percentage of 
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the animal fat present. It may be mentioned 
here that, since the close of the war, efforts 
have not been spared to devise a method of 
replacing the fat-soluble vitamins A and D, 

» which may either have been absent origin- 
ally or have been destroyed during the 
refining process. It would appear that these 
efforts have now succeeded on the industrial 
scale. It is not suggested or recommended 
that margarine (even though vitaminised) 
should take the place of dairy butter ; but 
where economic circumstances are a first 
consideration, butter unfortunately is fre- 
quently excluded from the worker’s dietary. 
In this case, it is to be preferred that a 
margarine with vitamins artificially super- 
added should be used in preference to a 
product devoid of these essential factors. 

The animal kingdom furnishes the richest 
sources of vitamin A, the liver of most 
animals, birds and fish acting as 
a storehouse for reserve supplies. 
The yolk of eggs is also very rich 
in this factor. The liver oils of such fish as 
the cod, haddock, tuna-fish, herring, 
sardine, cel, and the shark have been 
principally used for human needs. 

In the case of mammals, the fat of die heart 
and kidneys and especially the lix'cr oil of 
the ox and the sheep, though again subject 
to variation with the diet of the animal, aic 
potent sources of vitamin A. The value of 
lard from this point of view is of considerable 
practical importance to the hou.srwifc, to 
,say nothing of the consumer. The vitamin 
• A content of lard may vary fiom its total 
absence to its presence in appreciable 
amount. Because of this extreme variation 
and the fact that the vitamin A (if any) may 
be partially destroyed in refining, lard should 
not be relied upon to supply this factor. 

For the most part, the plant kingdom pre- 
sents a remarkable contrast, for there appears 
• to be no good economic source of 
vitamin A available amongst the 
vegetable oils. Olive oil, cotton- 
seed oil, palm-kernel oil, soya-bean oil, 
groundnut oil, coco-nut oil, corn oil, and 
the nut oils {e.g. almond, brazil, walnut) 
' contaiii only small amounts or even none 


at all. Perhaps with the exception of the' 
orange (which incidentally contains still 
more of this vitamin in the rind) and the 
tomato, tlic fruits generally do not contain 
this accessor)' factor. But it is somewhat 
curious to find the vitamin occurring abun- 
dantly where there is little or no oil or fat. 
Thus we find young green vegetables such 
as lettuce, spinach, cabbage, sprouts, water- 
cress, and green pcits arc all rich sourccsi 
I’he plant is able to synthesise the vitamin 
in the laboratory of its green leaf, but man 
and the animals arc entirely dependent on 
the plant world for their supplies. Vitamin 
A is frequently found associated with certain 
plant pigments known as carotin, xantho- 
phyll and lycopin ; and it was fit one time 
thought that the vitamin might be identical 
with one or other of these natural colouring 
matters. Investigation, however, has shown 
this idea to be improbable. 

While we know that the plant ran manu- 
facture much larger amounts of vitamin A 
in the light, it is not certain that light is 
c.s.sential for its synthisis. This rather un- 
suspected discovery opens up the practical 
pos.sibiIity that by germinating seetls for 
.some days, the vitamin A content Ls thereby 
im reased. Of the role of the vitamin in the 
nutrition of the plant and of the animal, we 
know practically nothing. I however, several 
fundamental facts have cmerg<-tl ius a result 
of much research. We know that in man 
and the lower animals this vitamin can be 
stored up principally in the liver and in the 
fatty tissues surrounding the vital organs. 
We know also that the requirement of 
diifcrent animals for this vitamin varies con- 
siderably, the pig, for example, requiring 
less than the ratj while the rabbit requires 
more. Lastly, we know that an adequatd 
amount of this vitamin is even more urgent 
and indispensable to the young growing 
child or animal than it is to the adult. 
Although our knowledge of the functions of 
vitamin A is thus admittedly very meagre, 
the facts so far established by experiment arc 
of the first significance when applied to the 
clinical problems of maternity and infant 
welfare. 
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Vitamin A is of fairly stable nature, being also to the intelligent layman. Thus ordin- 
susccptiblf, iHjwever, to oxidation ; the arily in cod-liver oil the oil itself, in some 
susceptibility iticrrasing markedly as the way not yet unclci-slood, acts to some extent 
temperaUire rises. For cxamjjle, if air is as a prcscr\ativc. However, when* cod-liver 
bubbled thrinigh (;<(d-liver oil liratrd to the oil is cxp<»srd for sale in white bottles, frc-»», 
temperature of t^oilirig water, the vitamin A quently with a volume of air in the unfilled 
is comj)lctrly destroy<'.d within an hour anti )X)rtioii of the receptacle, and exposed to 
a half. Moreover, it has been shown that light, we now know that we have present , 
vitamin A suffers destruction wln-n exposed most of the conditions conducive to the 
to the ultra-violet rays that create the anti- destruction of vitamin A. Cod-liver oil, 
rachitic vitamin 1) Destruction fol- therclbre, should be marketed in well-corked 

lows in the case of vitamin A whetlier the non-actinic amber bottle.s, and stored in a 
nraterial is exposed tt» the radiations of the cool dark place. 

quartz mercury vapour lamp or to the ultra- VVe have still to consider briefly the effects 
violet rays piChCUt in strong sunshine. These, of a severe deficicnc y of vilainin A. In rats, 
facts serve to diiferentiate vitamin A from as we have seen earlier, absence 

vitamin D. Possibly a recent dLscovery of of this vitamin leads eventually 

still more significance is the fact that when to a catarrhal condition of the 

once the destructive process has been mucous membranes which, in the case of 
initiated, the remaining vitamin A appears the eye, is specially characteristic. Here the 
to have been rendered unstable so that c<»rneal tissue becotnes inflamed and ulccr- 
eventually it cctmpletely disappears Ihcse ated, and eventually total blindness super- 
findings of the laboratory arc obviously of vencs. At the same time, growth is brought 
immediate interest not only to commerce but to a standstill or is even declining. The 



HOW MILK IS PASTEURISED 


A pasteurhing plant in a Dutch factory— a method by which the bacterial content of milfc u considetaUy 

reduced without matertally affecting the vitamins. 
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i-ooDs uk:h in vitamin a 

Man obtains his chief supplies of this vitamin from the animal kingdom, though certain young, green 

vegetables arc rich sources. 


actual iiillaininatory contlilicin can be caii.setl regularly iu Russia at the season ol fasts 
apparently by any bacteria that may at imposed by religious obstatanee. 
that time be present in the eye ; but the Although the gt'iieral lowering of the 
phcnonitrnon aflurds a elassieal example of bodily resistanee against disease is perha{)S 
the serious loweritig of the bodily resistance the nn)St serious eflect of this defiiieney, 
against bacterial infection As a tlirect result there, arc other symptoms which, in the light 
of vitamin A deficiency. of fuller knowledge, may eventually be 

Under the disability of this same vi*aniin iittributablc to the absenec di vitamin A. 
deficiency, an identical picture is produced Disorders of the, resjjiratory traet, colds, iu- 
in infants, in this ca.se the disonlcr usually festinal infedions, and even the. |HH»r con* 
being known as keratomalacia, and some- dition of the hair of experimental unimahs 
«,\inies as hikan in the Far East. Hut the tan be regarded as the elfecls of deficiency 
trouble at bottom has been shown to he the of vitamin A. 

same. During the war, two Danish physi- l>uring the last deeadc persisp-nt attempts 
clans, Bloch and Ronne, treated almost a have been made to isolate this vitamin in a 
hundred cases of this di.sorder amongst the isolating pu>c state. Chief amongst these 
iiffants of Copenhagen. Xhc di.sorder yielded endeavours is the work of thc^ 

promptly to administration of eo<l-livcr oil Vitamin. Drummond school in this country, 
an^ fresh milk when the ordinary ophthalmic of the late Major Takaha.«hi in Japan, and 
treatment had failed. of Dubin and Funk in America. All the.se 

A Condition similar to keratomalacia in investigaton have succeeded, by many 
children, known as “ night-blindness,” is tedious and time-consuming operations in 
exhibited Jjy adults when the diet is seriously the laboratory, in preparing extremely 
deficient in vitamin A. The condition is potent fractions of vitamin A from the 
common in certain parts of the rice-eating unsaixinifiablc matter of cod-liver oil. More- 
countrics of the East, but is also encountered over, Takahashi also succeeded for the first 
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time in obtaining a similar highly active 
fraction fr»m a vegetable source (spinach). 
The chemical examination of these active 
fractions showed that they were yellow or 
reddish-yellow oils, that tliey jiossessed the 
odour of tcrpcncs (the principal constituents 
of essential oils), and that they belonged to a 
class of compounds known to the chemist as 
unsaturated alcohols. Furthermore, analysis 
indicated that the fat-soluble vitamin mole- 
cules arc built up of carbtm, hydrogen and 
oxygfii only. 

J'hc fraction prepared by Drummond and 
to„sl«*4l in 1925 was found to be so active that 
the infinitesimal dose of one hundred- 
thousandth part of a gram per day for a rat 
of too grams body weight, i.e. representing 
0.0006 per cent, of the animal’s total food 
consumption, was sufficient to maintain its 
health and to pn>tect it from the cflects of 
vitamin A deficiency ! However, in spite of 
all this careful work and the minuteness of 
the effective dose, the most that Drummond 
could claim was that the fraction thus ob- 
tained, though p<jssibly the most potent 
concentration of vitamin A yet prepared, 
was still far from being pure vitamin. 

In order to test any product for the 
presence of vitamin A, it is necessary 
to carry out a biological assay on 

TesS! and to do this at least 

three months are required. Un- 
fortunately at present this is the only 
certain mctliod. But its usefulness is limited 
by the fact that not only is it tedious and 
time-consuming but also that a very wide 
margin of error is unavoidable. Considera- 
tions such asthese have encouraged scientists 
to devise po.ssiblc chemical tests for the 
vitamin which could be carried out in a 
•few minutes. This work has resulted in the 
discovery of at least two rc-agents, arsenic 
trichloride and antimony trichloride, which 
produce a beautiful blue colour when mixed 
with cod-liver oil or other oils containing 
the \itamin. 

Although it is yet too early to say quite 
definitely whether it is actually the active 
vitamin A which is being so readily deter- 
mined in this way, evidence in favour of this 


view is gradually accumulating. For ex- 
ample, using the antimony trichloride 
re-agent discovered by Carr and Price, 
which is the safer and more satisf^tory of 
the two, the test has already been applied 
to many staple food products other than fish 
liver oils. 

Amongst these, butter, margarine, suet, 
lard, dried milks, egg yolk, spinach extract, 
orange juice, etc., have been examined and 
so far the results obtained are in accordance 
with the findings of animal experiments 
(Willimott and Wokes) . When the specificity 
of such chemical tests has been fully estab- 
lished, much more rapid progress can con- 
fidently be expected in our knowledge of the 
part played by this vitamin in the work of 
the body, and of its distribution in the staple 
foods upon which we rely for life. 

VITAMIN B 

By ETHEL BROWNING, M.D., Ch.B., 
Formerly House Surgeon at the Stanley Hospital, 
and Assistant School Medical Officer, Liverpool. 

Until very recently it was believed that 
vitamin B was almost exclusively connected 
with the disease known as beri-beti, a con- 
dition rarely found in European countries, 
and that therefofe the amount of vitamin B 
in the diet was comparatively unimportant 
so long as enough was present to prevent 
the development of beri-beri. But among 
the most definite results of vitamin research 
since 1927 has been the discovery that the 
substance originally known as vitamin B, 
consists of at least two parts (tlie latest in- 
vestigations foreshadow a third), one con- 
cerned with the development of beri-beri,' 
called the anti-neuritic, or vitamin Bi, and 
the other, concerned with growth and afio 
with the prevention of the disease known as 
pellagra, called the anti-pellagric, or vitaimn 
Ba. 

Beri-beri is a disease which, in- Uhman 
beings, is characterised by severe neuritis, 

causing paralyses and loss of sen<* 

sation, and alM by a disturbance 
the heart, and sometimes widespread 
dropsy. In trirds, which ate often used for 
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testing the effects of \itamin B deficiency, a 
condition occurs, believed to be. the equiva- 
lent of human beri-beri, which is called 
avian polyneuritis. The nervous symptoms 
are very prominent in birds, and ap{>car 
'sooner than in other animals or human 
beings. After fifteen to twenty days on a 
diet without \itamin B, the legs and wings 
'quickly become completely paralysed, and 
unless vtamin B is given, death follows in 
less than forty-eight hours. If, howe\rr, 
vitamin B is administered, the birds reco\ er 
with surprising rapidity, the power to walk 
and fly returning vvithin a few hours. 

Pellagra also is a disease not commonly 
seen among races who live on a varied diet, 
p Since it ciiiefly wcure among 

people whose staple diet is rnai/e, 
it was at one time beliiived to be due to 
some poison assoiiated with maize. Its 
principal symptoms are digestive disturb- 
ances, asstu iated with a peculiar appearaturc 
of th<; tongue, and a ehaiacieristic skin erup- 
tion. In young animals a diet which is 
deficient in vitamin B2 produces severe skin 
lesions, with wasting and weakness and 
complete lack of growth, and these sympt{>ms 
can be cured by giving foods known to be 
rich in the growth-promoting, anti-pcilagric 
vitamin. 

Besides these two definite diseases, lack of 
vitamin Bi and B2 gives rise to many other 
disturbances of health. Loss of appetite is 
so marked that many workers have found 
it difficult to decide whether the rapid loss 
qf weight which occurs in animals whose 
diet is deficient in vitamin B is due entirely 
to the vitamin deficiency or to partial 
starvation, because the animals refuse to cat 
the food offered to them. 

The body temperature has been found 
consistently below normal in vitamin B 
deficient animals, and with the lowered 
temperature goes a tendency to be suscep- 
tible to'infcction by many diseases, a con- 
dition which has also been found in children 

in countrie& where the diet is noticeably 

la ckin g in vitamin B. 

Congestion and even luemorrhage of the 
bone-marrow, followed by degeneration, 
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have been reported by some woricers in 
vitamin B deficiency, and yet others have 
stated that the wall of the intestine becomes , 
weakened, .so that constipation results. 

In deprisation of vitamin A, the adult 
animal or human being is not nearly $0 
susceptible ns the young, growing organism, 
because the body tissues arc able to store 
vitamin A for use in an emergency. This is 
not so in the case of vitamin B, at any rate 
in that ixjrtlon of it known as vitamin Bi. 
'I'he adult is just as susceptible to deficiency 
of vitamin B, and dcv»*lojJs the symptoms of^ 
bcri-bcii just as rapitlly, as the young animal, 
because the tissues are apparently unable to 
store vitamin B. 

It has alrcatly been remarked that the 
original “ water-soluble ” vitamin B, so 
calk'd because it v^•as first found, not in 
association with fats, as in the case u 
vitamins A, D, and E, but in the watery 



CowriM)'] I" aftht Skin," /. ti. Sefutifm 

(y. & A. Ckufcm) 

A TYPICAL CASE OF PELLAGRA 
A child showins the skin eruption on 
the hands and tacc characteriiing this 
viumin deficiency disease. 




TUB CHIKF SOURCES OF VITAMIN B 


cxtmcts of grains and ccroals, is now con- absorbed by this method than tljc anti- 
sidered to eonsist of two, or even three, parts, ncuritic. On the other hand, if yeast is 
These parts all ocettr more or less in die same heated in an autoclave, all the anti-neuritie 
fuodstiifls, but the prtKif of their separate vitamin Bi is destroyed while the anti- 
existence rests chiefly on the fact that foods pellagric Ba remains untouched. 'I'he sug- 
whieh contain all of them arc richer in one gestion of the third \ itamiu B has arisen out 
than the other. For example, wheat and of this latter discovery. If pigeons whi<'h 
maize arc* richer in the anti-neuritie than arc suffering from the .symptoms of vitamin 
the anti-pellagric vitamin, while bananas arc B deficiency arc given yeast which has 
at least three times as rich in the anti- undergone both these proces.Nes (absorption 
pellagric as the anti-neuritie. Many yeasts by Fullers earth and autoclaving), they do 
also differ in the relative amounts of each not respond by any improvement in th^ir 
they contain, some which are capable of condition, but if given air-dried yeast they 
maintaining growth and preventing pellagra do, sugge-sting that the substance which 
being quite incapable of preventing poly- cures them must be something present 
neuritis. The liability of the different parts to originally in yeast and sensitive to dcstruc- 
bc destroyed by varying degrees of heat, their tion by heat. • 

differing solubilities in certain substances such Vitamin B is very widely distributed in 

as alcohol and acetone, and other chemical Nature ; the plant world is alone able to 
and physical properties, have also helped to Distribu- manufacture it, when it is 'found 
distinguish them. In attempting to isolate tion in in animal tissues it has ^nade its 
vitamin B from the foods in which it is Nature, ^^ay there from a plapt sour(%. 
contained, a method has been employed in The three chief sources from \^ich vitamin 
which Fuller’s earth is used to extract or B is derived for human consumption are the 
“ absorb ” the vitamin. It has been found seeds of grains and cereals, eggs, and yeast, ^ 
that more of the anti-}>cllagric vitamin is but milk, some fruits and vegetables, and 
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EFFECTS OF VITAMIN B DEFICIENCY ON RA'l S 
Ojic of the man3r ill efTeas of a diet deficient in vitamin B i^ the degeneration of the digestive tissues causing 
severe constipation, ihcsc X-ray photographs taken after bismuth meals show (i) great distension and 
dropping ol the stoniach after a twelve-weeks diet of white bread deficient in vitamin B ; (2) a normal animal 
of the same age with wheat embryo added to the same diet ; (3) without vitamin B— the opaque diet hat 
not beep expelled after forty-eight hours ; (4) with vitamin B— the bismutli meal has all been expelled. 
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THE EFFECT OF POLISHING RICE 
A section through grains of rice, much enlarged^ 
showing left — a whole grain ; right^a polished 
grain with almost nil the outer part, which 
contains vitamin B, removed. 

nuts also contain it. In cereals such as wheat 

and rife the vitamin is found clticfly in the 

parts wliieh arc removed by mwlern manu- 
faelurin}? proees.s(:s, milling in the ease of 
wheat, and polishing in the case of rice. 
On this account wholemeal flour and un- 
polished rice should be used to ensure the 
presence j)f vitamin B. In eggs, light Ixnling 
docs not destroy the vitamin, but frying 
probably docs. Yeast is not used as a food 
in it.self, but in the form <'f extracts added to 
soups, etc., it jirovides \-i(amin B in a con- 
centrated and palatable form. 

("ertnin fruits, such as bananas, tomatoes 
and the a\*ocado pear, contain vitamin B, 
while in vegetables it is present especially in 
turnips, celery, asparagus, potatoes, cabbage, 
lettuce and watercress. 

Oows' milk contains a good deal of vitamin 
B ; unlike vitamins A and D, vitamin B 
appears to*bc present in milk even when the 
cows’ diet is defleient in it. This is because 
vitamin B can be manufactured by the 
action of bacteria, which, in the ruminant 
stomach of the cow have the ide^l conditions 
provided for their beneficial action. In the 
human being, however, these conditions are 
absent, and therefore the mother’s milk 
depends for its vitamin B content upon the 
amount present in her diet. It lias been 
proved that a mother requires more vitamin 
B during the period of lactation than at any 
other time. She must therefore take special 


precautions to see that her diet, Goth during 
pregnancy and the nursing period, contains 
articles such .a.s wholemeal bread, eggs, milk, 
fruit and vegetables, if she is to provide a 
sufficient amount for the child’s 'welfare in 
the earliest and most important part of its ’ 
existence. 

VITAMIN C 

By S. G. WILLJMOTT, Ph.D., B.Sc., AJ.C.,* 
Government Analyst and lecturer in Chemistry to 
the Government of Cyprus. 

Vitamin C is sharply distinguished both in 
origin and character from its water-soluble 

Sources P^riner, vitamin B. Orange juice 
and lemon juice are the richest 
known sources of this vitamin, and their 
constancy as such has led to their use as 
the standard of comparison for all anti- 
scorbutic (anti-scur\'y) substances. It is 
somewhat surprising to find that the lime, 
another member of the citrus family, is dis- 
tinctly inferior as an anti-scorbutic. Preserved 
lime juice has now been replaced in navies 
and expeditions by lemon juice, and even 
this appears to be making way for orange 
juice in a concentrated form. Grapefruit, 
tlie remaining member of the family, is only 
less rich in vitamin G than the orange or 
lemon. The tdmato (raw or canned), young 
cabbage and swede juice arc otJier e.xcellent 
sources of the vitamin. Fruits, such as the 
apple, pear, banana, grape, and the English 
berries as a class, are all indifferent sources. 
High protein foods such as eggs, meat, and 
fish arc, as a cla.ss, poor sources of this vitq- 
min. Milk is an indifferent source of the' 
anti-scorbutic substance, and, moreover, its 
content has been shown to vary with the 
food of the cow and the season. Cow’s milk 
cannot be relied upon to supply this fketor 
in the diet, especially in the case of infants 
and growing children. 

Amongst root vegetables there are strange 
differences. Although the swede is^rich in 
vitamin C, the carrot and beet contain little,, 
while the raw potato is intermediate in value, 
but after boiling or baking its value is greatly 
decreased. It is perhaps noteworthy that 
both the cabbage and the swede are members 
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of the natural order of crueiferse, i.e. plants sxich a highly dinraetcristie manner that it 
with a crucifi>rm arrangement of the. flower, is almost always employed as the tesH animal * 
Such plants, according to an old legend, for assaying the anti*srorbutic value of a* 
were of special value to the human race, a given ibodstufl'. 

9 leaching not out of harmony with the results Vitamin C, the least stable of the vitamins, 
of modern research. is chai-acteri.sed by its extreme sen.sitivity to 

Wherever vital processes are active, there oxidation, especially when heat is applied 
,the anti-scorbutic vitamin is to be found, and when the conditii>n$ are changed from 
Thus it occurs abundantly in young green acid t«^ alkaline. The practical application 
leaves, and forage grasses, but is absent of this fart teaches that the too common 
usually from dried fruits, dried vegetables, practice of adding sodiunt carbonate t(» the 
and seeds. Vitamin B, as w'c have seen, is water in which green vegetables are boiled, 
associated with resting tissues, such as .seeds; thereby destroying the anti-scorbutic fiictor* 
vitamin C, in contradistinction, is present should be abandoned. 'I’lie loss of vitamin O 
where the vital processes are most intensive, in different natural products, when exposed 
Perhaps the best example of this distinction to heat, varies very greatly. Orange juice, 
is to be found in the discovery that germina- fiir example, can he lioated up to the tem- 
tion of the seed (devoid of vitamin O), in pcralure of boiling water for an hour without 
some way still unknown, generates the anti- apparent loss of vitamin C, but i abbage 
scorbutic substance in the embryo plant. Juice under similar treatment, loses almost 
Thissimplcdiscovcry was destined to acquire all. 'I’he commercial proc<*ss of canning 
historic fame and political importance ; for vegetables also leads to a considerable 
as a result of extensive feeding experiments amount of destnn tion of this vitamin in the 
at the I.ister Institute, Ixtndon, Chick and case of cabbage and runner beans, whereas 
Hume concluded that gonninntion was the tomatoes are little affected, 
best practical method of providing vitamin But in the complete absence of oxygen, 
G in military operations. Accordingly, the Zilva proved that vitamin G is stable 
Indian troops in Mesopotamia during the and can be exposed to heat and alkaline 
war, who were sufl'ering. severely from scurvy, conditions without loss. 1 his result, which 


/ 


were advised simply to sprout their pulse in 
order to be protected. Peas, beans ami 
lentils form a large proportion of the Indian 
diet, they can be transported to any distance, 
and they keep well. All thc.se advantages 
rendered this simple method one of imme- 
tfiate practical utility to the annies inthe field. 

Complete deficiency of vitamin G is the 
cause of scurvy in man, a disease much more 
widespread a century or two ago 
than to-day. It was not merely a 
disease of the sea, being very prevalent in 
this country, in the northern counties. 
There are, however, important difTerenccs 
in susceptibility to the disease between man 
and the lower animals. The rat, mouse, and 
rabbit cab aj>parently thrive on a diet which 
contains no vitamin C ; whereas man, the 
ape, monkey,' and guinea-pig are highly 
susceptible to its absence. Indeed the latter 
has l^n found to react to this deficiency in 


is of considiTable economic importance, has 
defined the ncces.sary condilians for the 



THE PRODUCTION OF VITAMIN C 
Germination of weds .such as beans and 
peas produces vitamin C, where before 
It was absent — an important faaor in 
the prevention of scurvy. 


1283 



THE GOLDEN 


HEALTH LIBRARY 



THK CHIEF SOURCES OF VITAMIN C 

Vitamin ilic absence of which produces scurs'y, is most abundant in oranRc and lemon juice. It is usually 
present in growing plants, though the root vegetables vary greatly in their vitamin content. 


I'rtsorvalion ol* \it;imin al)scncc* of 

oxygen, aridity, and low teniperatiircs. It 
was natural that many att<Tn])ts should be 
made to Iranslatt* these findings (if the laliora- 
tory into largt'-scale operations in works, 
IVrhap.s th(^niost sut rrssful of these attempts 
has been aceomplislud in Clalifnrnia, where 
fiesh orange jiiiee is euncentrated in vacuo to 
a tliiek orange-eoloiired syrup. By this 
method, the anti-scorbutie potetuy of orange 
juiee is preservtxl, appan'iilly o\er long 
periods, bv the fruit sugars naturally present. 
Snell a product, when standardised and 
reliable, is of great value in navies, on board 
ship, in expeditions, ehiltl VNelfarc elinies, and 
lothe maiuifaeturer of fruit drinks and foods. 

Vitamin C is readily soluble ih water and 
in all strengths of alrohol. It docs not appear 
to be reino\'ctl from neutral solution bv 
absorbents sueli as Fuller’s earth, a behaviour 
the re\ «-r.se of that of xitaiuin B. All mam- 
mals are de]>eudent on the plant world for 
their supplies of this vitamin ; and moreover, 
the animal l)ody does not st«irc this lactor, 
as in the case of \ilamin A, so that reRuhir 


supplies of it are essential. Zilva has sur- 
e«'eiled in preparing from lemon juice a 
highly aeiive fraelioii contaiiiiiig the unti- 
scorhulie subslaiiee. Allliough admittedly 
still impure', it has been .'•hown that a minute 
dose of this eonecnlraie (o.oc^etif, gram per 
icx) grams body weight) was suflieient to 
protect a guinea-pig from scurvy. 

I'he symptoms of complete absence of 
vitamin C, the tenderness and swelling ol 
joints and changes in the structure of tin- 
Ijones, arc well known in man and certain 
animals. The symptoms of deficiency arc 
more subtle though equally iru|X)rtant, and 
may manifest themselves in an unhealthy' 
condition of the skin, or muddy complexion, 
and in degenerative changes in the structure 
of llie teeth. I'hc I'act of this latter compli- 
cation is not generally appreciated, ^mt it is 
desen ing of careful consideration in the task 

of preserving indi\'idual and national health. 

«• 

VITAMIN D 

Vitamin D, the anti-i-achitic factor, is of ^ 
special importance in infant life. Its absence 


I 
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from the food is the principal cause of rickets, 
one of the most widespread of infant diseases 
and one of the most serious in its effects in 
after-life. • \^itamin D is also of ])eculiar 
•ilitercst to layman and scientist alike because 
it is at present the only known vitamin which 
can be produced by artificial moans. It is 
•therefore not surprising that this impoitant 
dietary factor should have claimed a large 
share of public and professional attention. 

Rickets is hy no means a modern disease, 
nor is it confined to man alone. Historical 
. research shows that it has long 

afflicted the himuin rac4\ 'I'wo 
thousand years ago, Sfuanus slated that the 
majority of Roman children suffered frtmi 
deformity of the spine and crooked le gs, and 
observed tliat the disease was more pre\alent 
in the city of Rome than elsewhere. More- 
over, this writer attributed the aliMiice of 
rickets from Greek children to llic superior 
interest and care of tlie Greek mother to 
that of the Roman mother. Amongst the 
ancient Kgyplians there appears to be no 
evidence of rickety conditions. In imuh rii 
times the incidence of the disease and of its 
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after effects is sufficiently disturbing. Thus 
Findlay, who made a special study i?l' rickets 
in Scotland, wrote in i()i8 : In this, as in* 
most civilised countries, rickets is one of 
the most coinmoii diseases of childliood. 
Further, it is probably the most potent factor 
in interfering with the elliciency of the rate. 
It not only stunts the growth and causes 
defcninities, some of which greatly increase, 
the dangers of child-beating in the female, 
but it laises considerably the mortality rate 
of SU4 li diseases as meash's and whoo|)ing 
ttaigh, and is responsible for the rejeetiiirf 
annually of a not ini onsidnable number of 
army ii‘cruits.’* 

In spite of many reient ilisi i»veiies, the 
incidence' of rlckcls is still quil'e .^eiioiis, 
although the position is steadily impioving 
as the following statistics show. liUWSon 
!)iek repotted in ipiG lltal ho per ti'iU. of 
llie children in the London (lounty ('onmil 
St hools had snifered from rickets. A more 
retent iei>ort by I)i. (lorry Mann in 
suggests that the position is improving, and 
prophesies tliat, with present jirogicss, within 
a decade rickets should bt' rare in Londt»n. 



FOODS RICH IN VITAMIN D 

Cod-liver oil, beef suet, egg yolk, milk and buncr in summer time — the richest known sources of 

vitamin D, which contain vitamin A also. 
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Couftny] llinttsh Uanovia Quarit Lamp Co, 

TYPICAl- SIGNS OF RICKETS 


A photograph taken by chance in a public playground, 
showing bow legs and bulging foreheads — the most 
obvious effects of vitamin 1) deficiency in children. 

Mcaiiwliilc, Sir George Newman’s oilieial 
rcixirt for 19’^7 reveals the fact that, of the 
children cxainincd from all parts of the 
country, the number exhibiting signs of 
rickets had dropped to 50 jK-r cent. 

Rickets occurs for the !no.st part in the 
temperate /one of the northern hemisphere, 
and is a scourge in most ]>arts of Europe 
except in the countries bordering on the 
Mediterranean Sea. Many have believed 
rickets to be a necessary coticomitant of 
Western t it ilisalion. Certainly the disease 
is far commoner in the city than in the 
country. Rickets is comparatively rare in 
most parts, of the tropics aiul sub-tropics and 
amongst the peoples of the Far East. As 
will a|>pear later, it is significant that it is 
rarely found in the Far Hebrides or in Iceland. 

Although the most obvious effects of a 
deficiein'y t>f vitamin D arc seen in lx)W legs 
and a bulging forehead, rickets is by no 
means entirely a disease of the Ixtnes. The 
whole boily is affected, and recent research 
.seems to {loint to the inti»itines us being tire 
seat of the trouble. The mtiscU^ arc flabby, 
the abdomen protrudes, and the digestion 
is frequently disturbed sind the nerv'ous 
system disordered.’ The vitsdily is reduced 


and the infant is liable to contract infectious 
and pulmonary disease. Lack of vitamin D 
also results in defective tooth formation in 
children and adults and aids in*the wide- 
spread dental decay of civilisation. Evidcnctf • 
is also accumulating that the formation of the 
so-called “stone” in the bladder is caused by 
deficiency of vitamin D in the blood. It is well • 
known that most rickets-producing diets are 
characterised by an excess of carbohydrates. 
Mcllanby believes the harmful influence of 
carbohydrates is due to the presence of 
ccriuin {foisonuus bodies which he calls 
“ anti-vitamins.” Oatmeal was considered 
to l)e particularly rich in this anti-vitamin, 
but the liarmful cflcct of the anti-vitamin 
could apparently be neutralised by vitamin 
D. How far these very speculative sugges- 
tions are justified will only be decided by 
further investigation. 

The influence of the anti-rachitic vitamin 
in controlling the building up of calcium 
Bone phosphates into bones and 

Formation, f-cdh has long been realised, 
but the exact manner in which 
this role is carried out is still uncertain. 
We know that the absorption of calcium 
and phosphates is defective without vitamin 
D, and is incrcsised by its administration. 

It also appears that the anti-rachitic vita- 
min is able to correct the improper ratio 
of calcium and phosjihates in the food 
ingested. The greater the disproportion of 
this ratio the more vitamin ap})ears to be 
needed. The presence of vitamin D in the 
intestinal canal renders the gut permeable 
calcium and phosphates. Recent work both 
in England and America shows that in the 
absence of vitamin D, the portions of the 
canal which normally absorb mincralsi be- 
come alkaline, so that the calcium and phos- 
phates cannot pass through the intestinal 
walls into the blood stream. On adihinis- 
tration of the anti-rachitic factor, these areas 
once more become acid and permeable to»' 
the mineral .salts (Bergheim,; ^Redman, 
Willimott and Wokes.) Although these 
results tlirow new light on this obscure ^ 
problem, further investigation is necessary 
for its solution. 
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We have already seen how the anti'racliitic animal products in the same wa^ benefit 
.vitamin D came to be regarded as a separate by an increase in the amount of vitamin D 
and ^tinct factor from the anti-xcroph- when exix>scd to ultra-violet light* 

thalmic vitamin A. This differentiation the optinumt period. Ulti- 

Decamc possible largely through the vkork mutely the same elfeets arc 

of McCollum and his co-workers on cod- produced whether the ultra-violet rays are 
liver oil, and of Mcllanby and others on the those present in strong sunlight or in the 
* distribution of the anti-rachitic factor in radiations from the (|uartz meremy vapour 
vegetable oils and green vegetables. Also lamp. At prt'sc.nt it is uncertain to what 
the discoveries in England, America, and extent food and sunlight c<mibine to supply 
Germany, which led the “ dietetic ” and the the anti-rac hitic vitamin in cows' milk, but 
“sunlight” sch(x>ls to a satisfactory rccon- exposure to sunlight in open pastures is 
dliation, have been outlined previously, probably the delenniniitg fatior. 'Miis 
Little therefore need be said here on these cpicstion is one tif many reejuiring further 
important topics. <*xperirnental investigation. 

Relatively little is kimwn rc*garding the It seems |>robal)le tltat the direvt irtadia- 
distribution of the anti-rachitic factor in lion of individuals in irlinics anti hosititals 
Distribu- nature, but it apperars to bear is likely to prove of mure practical service 
tionin some general similarities to that than the wholesale irradiation of inanufac- 
Natuie. jjf vitamin A. Thus the richest tured fcjudstiitrs. With the exeeplion cjf ihc; 
known sources of lioth vilumin D and liver oils, most inunufactured fiHHl.stulfs arc 
vitamin A arc found in the liver oils and adniiltcdJy dclicient in vitamin 1). At lirst 
fats of the cod and other fish, and of certain sight it might upiHtur that all that was 
animals and birds. Appreciable amounts retjuired was to submit the food matc-rial to 
of vitamin D (and also of vitamin A) arc ultra-violet inadiation. But iti practice this 
found in animal fats, summer milk and is not a simple matter. 'I'he foodstuff 
butter, beef suet, and egg yedk. As we shall can be cx|K)scd to the ra>s only in a 
see later, irradiated crgosterol has recently fine layer if a solid, and as a thin iihii 
been found to be the ricliest Artificial source, if a licpiid, at a cerlaiti distance from the 
When plant sources are examined discrc- light .source. The material imisl only be 
pancics in this parallel distribution iinine- stibjcclcd to the rays I'or the opthnuni period 
diatcly arise, for there appears to be no (approximately half an hour), but il this 
really potcJit plant source of the auti-ia( hi tic jK'rkxl is exceeded ilest ruction of the newly 
vitamin. The forage grasses, lucerne, clover fonnctl vitamin takes jjhice. Thirdly, if the 
^nd sainfoin undoubtedly contain the vita- foodstuff already contains vitamin A, this 
min, but in the case of the green vegetables, factor will be destroyed simultaneously under 
for example, spinach, lettuce and watercrcs.s, the conditions of irradiation. Lastly, insuiy 
while they are rich sources of viumin A, foods, lor example, milk, may be fcndertxl 
they contain only very small amounts of unpalatable by exprrsure to ultra-violet rays. 
viAmin D. The vegetable oils, the cereals In spite of these difficulties certain food 
and tlicir products, yeast, beans, and the products have been successfully irriidiatetl 
frui| juices (for example, orange juice) appear on an industrial scale without diminution 
to contain little or none of this vitamin. in their content of rrthcr vitamins present or 

At present we know that after exposure impairment of tlieir palatabiliiy. In the 
to ultraviolet radiations, the anti-rachitic United States this has been achieved in 
potency ofr oils is increased and hence of the commercial manufacture of anti-rachitic 
fixids which may contain them. dried milk. 

Freshly-cut green plant tissues on exposure Vitamin D is more stable than vitamin 
to ultra-violet rays also show an enhanced A, for it is much less readily destroyed 
aad-rachitic value. Living animals and by oxidation. In oily media it is probably 

laSy 
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processes of cfmking the anti-rachitic 
vitatniti suiFers little or no ' destruction. 
The body stores the vitamin, hut to a 
much less extent than vitamin A. Vitamin 
D is unanccted by saponification and is 
prc.sent in the .so-calle<l unsaponifiable frac- 
tion of cod-li\er oil (i per cent.). This dis- 
covery has furnished a means of economic, 
imjiortance for the supjily of potent com en- 
trates of both vitamins A and I). The 
introduction of the.M‘ fat-soluble vitamins 
into margarine and other vitamin-free pro- 
ducts is m»\v being carried out by manu- 
facturers. Distinct from the behaviour of 
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as resistant as any of the known vitamins cholesterol (a constant constituent of the 
to the elVects of heat, oxitlation anil pre- cells of animals), which closely accompanies 
llcn< e in the ordinary domestic it, vitamin D, like %itamin A, is not precipi- 
tated by digitonin. It is preseifl in the 
final potent fractions obtained by vacuum* 
distillation. 

We arc indebted to Zucker for an easy, 
method whereby the \ itamin D of cod-liver 
oil can be extracted without removing 
vitamin A .simply by shaking out the oil 
with 95 per cent, alcohol. The material .so 
obtained can be concentrated by saponifica- 
tion and other technical processes, and is 
in fact the basis of industrial methods in 
England and America for the jiroduclion of 
commercial extracts of vitamin D. 

It is now po.s.sible to trace the chain of new 
disco\crics which enables one 

to understand how the invisible 
ultra-violet rays of the sun or the 
artificial lamp on the one hand, 
and the use ol‘ cod -1 i\-er ful on 
the other, are able to supply the 
anti-rai hitic substame to man 
and the lower animals. With the 
notable exception c>f Mellanby's 
experiments on dfigs, mo.st ol' the 
experimental work on rickets 
has 'been carried out on rats. 
A chance observation show’cd 
that these animals, when re- 
stricted to a rickets-producing 
diet, did not de\elop the disease 
if their cages containing sawdust 
w'cro exposed to ultra-violet 
light. But rats on the same diet 
in cages with sawdust, and 
under identical conditions except 
that they w'cre not irradiated, 
developed rickets. It was ftb- 
scr\'cd that the healthy rats ate 
the irradiated sawdust. The 
light itself was therefore not ‘the 
preventive agent but evidently 
.something in the sawdust which 
had been activated by the rays. 
The next step was to discover 
r/?. v. A. svhich particular constituent had 
NATUM S SUPPLY or* VITAMIN D— IN THE ARCTIC changed bv the irradiation. 

An Eskimo eaunit blubber— the oils and fats ut the aiumais and , t-'j • c 

fish upon which he lives afford him a good supply of vitamin D. and tO tlus end a variety .01 
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(ir, F TayUnr 

NA'rURE'S SUPPLY OF VI'l AMIN D— IN TUK TROPICS 
Natives of Nigeria feed largely on vegetable products and obtain their viianiin D from 

the sun. 


foods ol diflrtciil sorts, all td wliit h possessed 
no anti-rat hilie pniperties, weie ii radialtd. 

^ , It was foniKl that tlit' toii- 

slitnent in tlu'st' hKals whii Ji was 
activated by the ultra-violet lijjrhl vva;; only 
tlic fat and not the piotein'tir the carbo- 
hydrate. Clheniiial invc'stigation of the fats 
narrowed down the source of tin: anii-iathitic 
ai.livity to tlie unsaponiliable frat tion and 
finajly to its association with the |)rescnce of 
cholesterol. For s(nne while it seemed that 
^flarnin I.) was simply iriadialt'd < iifdeslerol. 
Further researches in I'aiglantl and America 
showed that the eholcstrrol was impure and 
that the conlaininaling body was another 
substance closely related to diolesterol and 
called ergoslerol. The name arises from the 
fact that crgosKTol w^as first obiaiiucl from 
the ^rgot of rye. It was thus the ergc»slerol, 
the pro-vitamin or precursor of vitamin D, 
which llosenheim and Webster found on 
cxposure.lo ultra-v iolet rays to liave acquired 
the property of j^ cvcrnling rickets, i.e, of 
becoming vitamin D. 

Ergostcrol is present in ordinarj' chole- 
sterol only in one part in 2000, and 


no doubt this is tlie reason why it so long 
(dueled the: obserwilioii of chemists. 'Fhc 
production of vitamin 1 ) by the irradiation 
of cigosterol offers a v aluable means of even- 
tually isolating the pure vilamin. 'I'hese 
remarkable, results are of s|K‘cial importance 
l>e< ause they give the first <lc‘ar proof of the 
fa« I that a vilamin is a delinftc chemical 
eiility related to a known group of organic 
ctnnpoimds ~ the sterols. Ctirnmercial enter- 
prise has not been slow to exploit this newly 
acf|uirecl knowledge. Krgostcrol occurs in 
appreciable amount in the fat of yeast and 
this has j>roved to be the most c<"<monucal 
(ominercial source. However, as already 
pointed out, the unsaponifiable matter of 
cod-liver oil and other liver oils is proving 
a ready and cheap means of intnxiucing 
both fat-soluble vitamins A and D into 
foodstuffs on an industrial scale. 

Whichever method is adopted, it is certain 
that w'c shall scKjn see many slajde foods such 
as margarine, butler, lard, honey, 
bread, flour, chocolate and sweci- 
mrats forlified in their fat-soluble 
vitamin content. Irradiated crgosterol, when 
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carefully prepared, has the advantage over 
cod-livA oil of being practically tasteless. 

• Moreover, it is remarkably active ; less than 
half an ounce of the pure substance after 
irradiation is regarded as siiflicicnt to stipjily 
the daily ration of vitamin 1) for the average 
span of human life. Such an amount would 
cost at present market prices (1928) alxjut 
to £‘y). In Jtssaying cod-liver oils and 
foodstuffs for their anli-rachilic value short 
feeding tests on young rats arc usually <'arricd 
out. This is followed at (he romiasion of the 
\;xperiment by < hemical and pathological 
examination of the bones. U.sing this method 
it has been found that as minute a dose as 
.00005 “ milligram lif irradiated ergosterol 

per head per day will completely cure rats 
of rickets. For children a dose t)f one 
milligram would probably suffice. But it 
should be remembered tliat there is evidence 
for believing that a large excess of vitamin 
D is very harmful to bone formation. 

Thcitm’going facts explain many problems 
and reconcile many conflicting views. Thus 
Sunlight evident tliat the age-long 

and value of sunlight is due, in part 
Vitamin D. Icsjst, to the produt tion of 
vitamin D by a<'ti\'ation of the ergosterol 
firescnt in the fat of the Ussik's uudcrl)ing 


the skin. Man is dependent on his food, an^ 
particularly the vegetable portion, for his 
supply of ergosterol. Thus cod-liver oil can 
supply the anti-rachitic vitamin, «s it were, 
ready-made, or it can be produced from thfe* 
ergosterol present in the tissues of the body 
surface by the action of the sun. This 
explains why the native races of the tropics* 
and the Eskimos in Polar regions rarely 
suffer from the disease. The former obtains 
his vitamin D re<|uirements from the sun, 
the latter from the body oils and fats of the 
animals and fish upon which he habitually 
lives. 

If the food contains neither vitamin D 
nor ergosterol (the pro-\itamin) the bexly 
rcjjcrves arc corresponilingly depleted, and 
no amount of ultra-violet radiation can 
prevent or cure rickets. In fact, such cases 
were encountered by Dr. Harriettc Chick in 
her investigation of jxist-war 'malnutrition 
in Professor Pirquet’s clinic in Vienna. In 
tht“sc cases cod-liver oil had to be adminis- 
tered, since a cure could not be effected by 
exixjsurc of the patient to sunlight or ultra- 
vkdet light. Thc-se facts arc of etpiaf sig- 
nificance in animal hu.sbandry. The ergo- 
sterol prcscjit in the forage grasses consumed 
by the cow becomes activated undex its skin 

by the summer 
sunshine. The 
vitamin D thus 
formed is caught ‘ 
up in the blood- 
stream and • is 
duly secreted hi 
the milk. This 
accounts satisfac- 
torily for the 
better quality of 
summer milk and 
butter. Recent 
research suggests 
that thcr« is also 
some connection 
between *thc ann- 
ual migration of 
birds and* the pro- ^ 
duction of vitamin - 
D. Comparison of 
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Cliildrcn on the shores of I^ake Geneva obtaining the sunshine essential fur their 

healthy development. 


the amounts of 
vitamin D in the 
feathers of birds 
which hsfve gone 
^uth to spend 
the winter with 
the amount in 
the feathers of 
similar birds kept 
in this country, 
shows a definite 
increase in vita- 
min D in the 
migrated birds. 

Thus the annual 
migration of birds 
in the autumn is 
very |x>ssibly the 
spontaneous re- 
sponse to tlic urge for the sun to ensure 
fiirthcr supplies of vitamin D. 

An appreciation of these findings has many 
other significant applications. First of all, 
the active ultra-violet rays cannot penetrate 
ordinary glass, nor, with the {)ossiblc excep- 
tion of artificial silk, clothing cither. The 
subject must therefore expose his bare skin 
to the unimpeded rays. Wherever it is 
possible it is preferable to oluaiii one's ultra- 
violet light from the sunshine in the open 
air. To overcome the difficulty of tha^c 
whose time must of necessity be largely spent 
indoors, special glas.scs have been devised 
which arc more transparent to the curative 
rays. Windows gla/cd with such glass or 
^with quartz are of value for hospitals, sana- 
toria, and sick rooms, but for ordinary 
purposes their use is superfluous. It should 
be remembered that such gla.ss can only be 
btaicficial in a clear, smoke-free atmosphere. 
In the darkened atmosphere of our industrial 
cities, the smoke and grime almost com- 
plefcly filter out the vital ultra-violet 
rays. • 

The health-giving ultra-violet rays can be 

measured jp degrees by suitable means (tlie 

acetone-blue tube). The figures for difirrent 
parts of the country are now published daily 
in The Times^ and the following is an in- 
structive example. For 1926 the monthly 


average of ultra-\'iolet radiation at ilitrerent 
places in degrees is shown below -■ 


DaviM ..... r,-o 

i.yint: Uckis .... •j.y 

IVppaid ^t.)Kr(>id^ ... j-d 

- • - ' - u-b 

Kingsway - - - - i"-, 

Hull 1-5 


We ean now understand why lickets has 
been, ami still is, so pr<'\’alent and severe in 
slum areas and industrial dlslriets. It also 
CTcplains why the incidence ofrickeLs annually 
rises to a maximum in the early spring aftet 
the close of the long sunless English winter. 
It is not men‘ly <':irelessness but crimina! 
folly that allows the atmospliere of our cities 
to be robbed of its ultra-violet rays through 
the w'asteful .system f)f iioiiring out suiokc into 
the air from domestic and factory chimneys. 
It is for this reason that Dr. .Salccby has 
designated rickets as “the disciise of dark- 
ness,” and rightly claims that ” the great 
outstanding nerd of our infants in Uiis 
country is their place in the sun, to which they 
will never be re.stored until w’c have alx)lishetl 
the deadly pall of < t»al smoke.” 

In the present situation there is therefore 

a real necessity for the piovision of holidays 

in the country for slum children, while the 
worker’s fortnight at the sea is not a luxury 
but a necessary health investment to re- 
vitalise the body for the oncoming winter. 


layi 
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More drastic anti-smoke legislation is essen- 
tial if tilt? present evil is to be controlled, but 
the ideal way of solving the problem would 
be the immediati* conversion of coal into 
electrical energy at the jiithead. But to set 
up such a huge undertaking, even granted 
the necessary goodwill, is the task of 
yeais. In the meantime it is the duty of 
every one to diminish smoke :is much as 
{Kissible by using one or other of the different 
low combustion fuels now b<‘ing made avail- 
able as the result of scientific research. 
With the abolition of the smiike evil, not 
only would much disease automatically 
disapjiear, but our country, freed from the 
blackening hand of smoke, would be revealed 
beautiful beyond belief. 

We live in a scientific age and science has 
found in the effects <if sunlight on our bodies 
and our plants, an immense fi<*ld for inxesti- 
gation. 'i’hc more we learn about the action 
of the sun’s rays on nil living things the 
closer our dependem e for w«-ll-bciiig on the 
.sun is seen to be. Not for nothing did 
primitive man worship the sun. “ La lletir 
liumainc,” says Miclurlet, “ est tie toutes les 
fleurs cclle qui a le jilus liesoiu dc st»leil.” 

Open-air schools and sunsliine clinics, 
provided they arc in responsible hands, arc 
an excellent practical means of carrying out 
the sun-cure*(heliotlierapy) in this country. 
Such schools arc to lie seen at their btsu 
pcrlia|)s in Swit/erland, where Dr. Rollier’s 
wonderful work has been carried out. All 
along the shores of Lake Geneva you may 
sec school children and infants being “ sun- 
bathed ” under ofllcial auspices. Not only 
rickets, but* osteomalacia, lupus and many 
other forms of tuberculosis have been suc- 
cc-ssfully cured by this means. From labora- 
tory and clinic, evidence is steadily accumu- 
lating to show that sunlight increases the 
disease-resisting forces of the human body. 
Even with our present knowledge, limited 
though it be, the time is coming when 
rickets aiul tuberculosis will trouble the 
human race no more. 

VITAMIN E 

Vitamin E is the accessory factor whose 


presence in the food of mammals is essential 
to ensure normal reproduction. The an- 
nouncement of its discovery in 1922, by 
Professor H. M. Evans and his c«-workers 
in the University of California, did not create* 
surprise, for it had long been rcalbed tjiat 
ex|M!rimcntal animals fed on diets deficient 
in one or other of the vitamins, exhibited 
lowered reproductive capacity. Many hun- 
dreds of exiJcriments by Evans, and inde- 
pendently by other investigators, have 
conlirmed the existence t)f a specific fat- 
soluble substance, of the nature of a vitamin, 
which restores fertility to male and female 
rats rendered sterile by feeding on a specially 
purified synthetic diet deficient only in 
vitamin E. 

In the absence of this reproductive vitamin, 
degenerative changes occur in the testes of 
the male. In the female, ec[ually remarkable 
efreeUi are exhibited in the rcsf)rpti<jn of the 
unborn young and sensitivity of all the ftrtal 
tissues t«) withdrawal of the vitamin. While 
the mode of action of vitamin E in the body 
remains very obscure, the wfuk of' the 
.American investigators has determined some- 
thing ns to its nature, pro])erties and dis- 
tribution. 

The plant kingdom contains the richest 
sources of \itamin E, wheat germ and 
S>urccs especially the oil dei i\cd from it, 
lettuce leaves and pea seedlings 
being by far the most potent sources. Corn 
germ, alfalfa seed, lettuce seed, fla.x seed 
and {wlished rice are comparatively poor 
sources. The richness «)f certain vegetable’ 
(issues in this vitamin and the fact of its fat- 
solubility has focused the attention of 
investigators upon the vegetable oils. Most 
of these, for example cotton-seed cjil and olir/c 
oil, contain the vitamin, but few in high 
concentration. The small amount present 
in cotton-seed oil appears to resist de^slrucdon 
in the industrial proce.ss of hydrogenation 
the adding of hydrogen to the oil 
molecule by the agency of catplysts such 
as nickel and platinum in the manufacture 
of margarine, whereby a liquid oil is con- 
verted into a solid fat). Corn oil, walnut 
oil, peanut oil, flaxseed oil, are all indifferent 
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IHIi CHlliV SOURCES OF VITAMIN \l 

The vitamin which influences fertility is most abundant in wheat germ, lettuce, and bananas in the plant 
kingdom, and is more plentiful in butter than in milk. 


sources of the viuimin. 'I'hc question as to 
whether the oils of other irreals p<>ssess 
|3otcncies (omparahle with wheat perm oil 
has been studied, but it was found that none 
possessed an activity comparable with that 
of the latter. The same holds f»n(id in tlnr 
case of yeast. So far only a. few liuits have 
been studied ; the vitamin is present in the 
banana while traces only are found in orani^i! 
juice. 

In contrast to the plant kingdom, vitamin 
K is present only in Neiy low concentration 
in the animal allliough it occurs i:i a gieat 
^variety of tissues. It has l)een found in the 
muscle meat of the ox, rat and pig, and to a 
less extent in the heart. The Iresh body fat 
of both the pig and sheep contains the vita- 
min, but lard appears to be devoid of it. 
A remarkable finding is the fact that the 
liver, which W'C have already seen to be a 
ricR storehouse of the fat-soluble \itarnins 
A an(>D, is low in its content of vitamin K. 
This vitamin also docs not appear to be 
stored to jny extent in other organs smli 
as the spleen, kidney, and brain. Although 
vitamin E is nc'eded for the manufacture 
of the sperm cells, it is not stored in ajjprc- 
ciable amounts by the testes. 

• I 


In the animal l)ody the chief storage place 
for -vitamin E is in the muscles and the fat, 
Sit»ragc in again in neither of these 

Animal tissues is it present in high con- 
Body. centralion. Milk is low in \itamiti 
IC, as is egg yolk, but dairy bulfcT is a more 
abundant sonn e, though \ arying with the 
q’Miity of the rations of the row. It is also 
ii(itew(»rlliy that the vitamin always pre- 
sent in the lissiies of the new-born young, 
bring obtained from the mother during 
inira-ulerine liie. Special interest attaches 
to c()d-li\cT c>il as rc'gards its vitamin E 
content bc'c ause of (he unirpie con< c*!itralion 
in fish oils of the Iw'o either fat-soluble 
vitamins, A and I), Vitamin E fs prc\scnt in 
cod-liver oil in traces early, or may even be 
absent. Thus it will he seen that the distri- 
bution of vitamin E in nature is different* 
from that of vitamin A or \'itamin D. 

Administralicjn to sterile rats cjf fex^ds 
known to be two to twenty times as rich in 
, vitamin E as is necessary for the 
ver nsage, rejrrodiu tion docs 

not increase fertility beyemd the; noimal 
limits. It is ohvicnis that this rc*siill is one 
of great .significance. Again in the case of 
vitamins A and J), the evidence shows that 

93 


I 



THE GOLDEN HEALTH LIBRARY 


no advuntngc aarnrs, luit that harmful 
cftccts may result from overdosage. 
^Vitamin K withslands drsicralion well, 
for when the leav<*s of lettuce or alfalfa are 
dried and powdered, they are still found to 
be active sources. When the oil from this 
powder is extracted with ether the vitamin 
lias been shown to accompany it. Vitamin 
E is also readily extracted from dried wheat 
genn Vjy ether, pentane, acetone, benzene 
or absolute alcohol ; a golden yellow oil 
representing io% of the germ is obtained. 

Jake the fat-soluble vitamins of cod-liver 
oil, the reproductive vitamin E is very stable 
in wheal germ oil, the richest 
® known source. Moreover, the 

wheat germ itself is a very stable source 
because it can apparently be dried without 
loss, in the presence of air, at temperatures 


well above the boiling point of water. The 
ordinary domestic processes of drying and 
cooking have no effect on the content of 
vitamin E in animal and plant foo^s. 

Applying such knowledge as has been* 
secured, Professor Evans and his school have 
succeeded in preparing very highly potent 
concentrations of this vitamin from wheat 
germ oil. Although these active fractions 
were admittedly of a conglomerate nature, 
these investigators were able to cure sterility 
in the rat with as minute a dose as 0.00025 
gram per 100 grams body weight. It has 
also been shown that the molecule of vitamin 
E is built up of carbon, hydrogen and oxygen 
only. In conclusion, it should be remem- 
bered that with the limited knowledge at 
our disposal, the significance of vitamin E 
in human affairs is at present unknown. 


TABLE OF VITAMINS 


The following indication* arc given in order to furnish a rough idea of the content of the 
different fat-solubic and water-soluble vitamins in the principal focKlstuffs. It should be 
obscrvrtl, however, that the degrees indicated are, of course, only approximations. For 
example, a foodstufl’ containing ‘ ^ » of vitamin A would contain more than double the 

vitamin A present in a foodstuff. given as 4 * in the Table. 

A blank space means that definite information is lacking, 
o means that the foodstufl' in question has been investigatm and that no vitamin 
could be detected. 

Trace.s of vitamin are indicated as such. 

» a little of the vitamin is present. 

4 'I a considciablc amount of the vitamin is present. 

•4- \' h a good source of the vitamin. ^ • 

»- 4 -I a very rich so\ircc of the vitamin, 

t a good source of the anti-rachitic vitamin D. 

J • A good source of the aiili-slcrility vitanfin E. 


Cereals and their Prinlw ts 

A 

VITAMINS 

B 

C 

Barley whole grain 

0 

4 + 

0 

sprouted 


4 4* 

+ 4- 

tx'arl - 

0 


0 

Maize, whole grain 

4- 

4- f 

0 

meal, yellow 

+ 

? + 

0 

w'liiic cornflour 

0 

0 

0 

embryo 

+ 

4 4- -f 

0 

Millet, whole grain 

+ + 

4.4. 


Oats, 

+ 

4-4- 

0 

sprouted 

Oatmeal 

0 


4 ^ 

0 

Malt, kilned 


0 to f- 4- 

0 

ext rati, conmuTcial 

0 to 4“ 

0 

Rice, whole grain 

+ 

+ 4* 

0 

polished 

0 

0 

0 

embryo 

Rye, whole grain 

+ 

4- + + 

+ 4’ 

0 

flour 

Wheat, w'holc grain 

+ 

4* 4- 

4- + 

0 

gemiinated 

•f 

4- 4* 

4 - + 

white flour 

0 

0 

0 

tembryo 

•f + 

+ + 4 - 



VITAMINS 

Cereals and their Products -eon, A B 

Wheat bread, whole- 


meal + 

white flour o 

Animul Fats 

Bacon fat + 

variable 

Beef fat (suet) h 

. variable 

Beef fat oil (oleo oil) -♦ + 

variable 

IButter (dai^) + -f + 

jCod-Hver oil + + -j. 

fOlhcT lish liver oils + + + + 
CVeain + + 

Ghee (Indian butter 
fat) + + + 

Hardened fats (prepared 
from V. active oils) + + + 

T^rd usually o 

Mutton fat >tbiit‘ 

variable 

Oleo maivarine + 

Pig fat (kidney) + + 

Whale oil, crude -f -f 


?+ 

o 

o 


o 

o 

+ low 


o 


o 

o 

< 


( 

I 

+ low 

4 


i 
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Vegetable Oils 

Almond oil o 

Ararhisoil (groiii.d-niit, 
carth-nuR pranui) 

« Clocoa-biitti^r o 

Cocoanut oil o 

Ck>ltoii-seed oil + 

Linseed oil 

Maize oil (yellow) + 

* Margarine (prepared 

from vcg. oils or laid) o 
Nut butter vari;d>lc 

Olive oil o lo \ 

Orange-peel oil H r 

Palm oil ^ to -t + 

Palm-kernel oil ♦- 

Rape oil + 

Sesamo oil o 

Soya- bean oil f 

legumes or Pulses 
Beans, haricot, dry o 

„ germinated 
kidney 4 low 

navy ? 

CiOwpeas, genninated 
l.entils, 

sprouted 
Peas, fresh, green 

dried, green + + 

Jgerniinaied •+ 

Soya beans f low 

meal (cooked^ \ 


Vegetables and Vegetable Prodm is 
Arti<hokcs 
Asparagus 

Bi'eirofji low 

Beetroot juice low 

Cabbage, fri-sli green 
leaves (or 
tlieirjuire) + + 

fresh white 

h!aves (or 
theirjuiee) o 

• dried + + 

• cooked H + 

tinned 

Carrots, raw and young + 
dried, young 4- 

rooked, young 4 + 
Cauliflower, boiled 
C^ery 

Chard -f + 

Clover 4 4 

Ckjco»niii luilk 
Cress 

Dashcen or 'I'arc v. low 

Endive^ 

ILeiturc 4- 4* 

jLuceme (alfalfa, dried) 4 4 
Mangold # v. low 

MushrcK>m (Agaricus 
campestris) v. low 

Onion ^ o 

sundried 

Paraloy 


VITAMINS 

B 


VITAMINS 

B 


VegfiaHes and 1 ^getahU ProdurtA — i flir. 




Parsnips 

low- 


1 



Pii klt d ( abbage 



0 



Pollen 


A 4 




Potato, raw 

low 

•1 

\ » 



cooked 1 hr. 


4 

■1 



bakctl & dried 


4 

•1 



sun-diird 


4 

4 



l'uin)>kin juice 



4 



Radish 


J- 




Rhubarb 



4 



Runner beans, gr<‘eii 






polls 

4 ♦' 


•} 1 



Sonel 



-( at least 



Spinal h, fiesb 

» \ 

4 4- 

4 at least 



di icd 

i i 

4 \ 

0 



sun-dried 


1- 

0 



Swede juice v. low 

1 4 

1 4 4 



luxated 



4 4 



Sweet potato juice 

1 I 

4 

4- -4 



heated 20 min. f)y' ( !. 


i 

V. low 

-1 + 

0 

Turnips 


4 4 

-i at least 

-1 1- 

^ 4 

Vegetables, dried 



0 to 1 

♦ 1 

* 

Vegetable marrow juii o 



4 + 

-I ♦ 


Watercress 

4 4 4 

4 4 

4 4 


4 t \ 





f i- 






f 1 

4 1 

■i -1 

4 

Fruits (Fresh) 




+ -I 

4 

Apple (fresh) 


4 low' 

4 


4 -!• 

cone, juice 



•t 

\ t- 

0 

Avoi ado (alligator pear) 


4- 4 4 


-I- 4 


Banana 

4 

? 

4 



Cloudberries 



4 at least 



( Iranberry (juice) 



V. low 



(trape 


4 low 

V. low 

4 


jui<*e, dried 


4 

0 

4 4 4 


OrajH'u’uit juice (C^ilru.s 




• 4 


dreumana) 


4 

4 4 


4 

„ dried 


4 

4 



I.cnion juirc — 






fresh 

? 

4» 

4 4 4* 

4 4 

4 4 4 

pre‘served 



4 -4 



freed from rilric arid 






and conrenlrated 



4 4 4 


•t »- 4 

dried 


4 

4- 4 4 

\ 4 

4 

tablets 



4 4 

f 4 

0 to ^ 

Lime juice, fre.sh 

? 

4 

+ 4 


4 

cone. 



-4 4 

4 4 

f 4 

preserved 



Oto 1 


4 

Orange cake 


• 


4 *♦ 

4 

(dried iniiu'cd orange) 



0 to I 


4 

Orange juice 




A X -t 


fresh 

4 

+ 

4 4 4* 4 

oublful 


old 



4 

4 4 


heated 



4 4 4 4 


0 

concentrated in 





4 

vacuo 

4 

4 

4 4 4 4 

4 4 


Tangerine fNaarlje) 





* at least 

Call us nobilis 



4 4- 4 

1 4 4 

4 ^ 

Marmalade 




4 


Peel 

44 

4 

4 4 

0 

4 

Pawpaw (Carica 




4 4 


papaya) 

Peach juice 



4 4 

4 4 

44 

4 

Pear 


0 

4 

4 

4 

Persimmon, (ahinese 



4 4 

44 


Pineapple 



4 4 
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VITAMINS A B C 


Fruitt {Fresh) — con. 

A 

B 

t. 

PrirkJy pr-.'ir (Oj>unCiVi 




cirriiiiiari2i> 


■H 

r> 

Kaspbfiry jiii» c 




Tomato, raw 

1 1 

\ ^ » 

♦ • • 

(iiinrri 

* ♦ 

•f f -f- 

4- h r 

hrat<*rl 



1 f 

Dried Fruits 




Applrn 


V. hiw 


Bananas 




C.*.o('uin 



V. low 

Curran U 


o 


Datc;s 


i> 




rloubiful 


Dried fruils, rninrnrn ial 



► (fxcc'pl pracli) 



ri 

Tigs 



V. lt»w 

.Vlangu 



*■ 

IVa<n 


+ 

o 

Pruru-s 




Raisins 




Sultanas 




’TarnariiKl 


o 

4 

’Toniatuc'S 

+ t- 

* ‘ 1 

+ + 

Sui\ 




Almonds 

Po(jr as a 


Piob. 


i lass 


absent 

sprout t'^d 

V. low 

. 1 

t 

Hari'clona nuts 

V. 1<»W 

r » 


Brazil nuts 

V. low 

t- + 


Biittrr nuts 

V, low 



Chestnuts 


1 1- 


Coeoanut 


I- l- 


Filberts 


f + 


Ilickfiry nuts 


-I- f 


Pra nuts 

V. l/ivv 

i f 


IVcan 


h 


Pine nuts 


» -1- 


Walnuts, blaek 


i- + 


Ivnglish 

V. low 

f 4 + 


hUat and Fish 




Bloo<i 

doubtful 



Fish, white {e.jz. cod. 




haddock, etc.) 

(1 

V. low 


fFish, fat herrinR, 




salmon, etc.) 

i i 

V. low 


Fish roe, ^od (soft and 




hard) 

t f + 



Maconochie ration 


V. low 


Meat, lean (beef or 




mutton) 


»- 

low 

extrac t 


r> 

V. h>\v 

lean, drii*d 


s 

o 

sterilised 


t 


tinned 


u 

O 

juice, irtW 



low 

Ox, brain 


-♦ -J. 


heart 


» f 


liver 

■f t 

^ + f- 


Pig, brain 


+ + 


heart 

+ -\ 

+ + 


kidney 

+ t- 

4- 4- 


liver 

+ + 

.}- 

4- I- 

Sheep, brain 


+ 4- 


pancreas 


4- + 



M./k and Dairy Pruilmh ^ 


Milk 

t» < 1 W*S, frrsli <t"*’iMrr 

.1 j. 

4- 

4- 

„ fn sli wint<‘r 

1 

+• 

-4 low 

,, diitd 

1 1- 

4 

o to -km 

,, .slc‘rilis(d ^ 

* 4 

4- 

O to 4- 

,, boiled 

4- 4- 

4- 

'4 

,, pasP-uiised 

•H -4 

+ 

+ 

„ coiidcrised. 

sweetened 
,, protein -free 

4 4 

+ 

-4 

-4 

„ ski mil led 

.. tolostium 

4- 

4 (' 4 

4 

4- 

hiiinnn ^ 

to 1 

4 -4 

4- 

Biillerinilk 

4 

4 

4 

( '.as<*in, commercial 

traces 

liaees 

O 

( *.lH‘ese 

cream 

Lattk aeid milk 

4 

o 

4- 

I..ut«ise (milk siiKar) 

o 

ti act! 


wIioIa; 

1 \- 

4 1 

O 

tyoik 

4 1 1 

4 4- 1- 

o 

white 

O 

O 

o 

dric‘d 

4 4- 

4 4 

o 

An i trial Feedinsi ShijTs 

Bran 

Brewers* grains 

O 

4- 4- 

O 

o 

Cotton-seed tiit'al 

o 

\ 


Linseed cake i'after 

expression of the oil) 

1 lemp set'll 

1 4 

4 

4 f 


Oil cakes, geiierallv 

?4 


o 

Millet 

1 4 

t 4* 

o 

Sunllowcr seeds 


4* 

o 

Alfalla (lucerne) 

4- 4 

4 -4 

4- -4 

CIo\ er 

4 4- 

4 4 

4 4 

ChMSS 

Hay, iminatiiiv^ grass 
mature grass 

-4 \ 

4- -4 

4 4 

1 

4- 4 

Silage 

1- 


o 

I’imolliy 

4- 4 

r 4- 

+ 4 

Yeast, dried 

o 

4 I f 4 

O 

MisctUaneom 

Bc‘er, as now nianuf. 

home brewefi 

C lliocolate 

C:ider, fresh 

o 

O 

o 

4-# 

4- 

Cocoa 

Ckiifc** 

Diatc»ms, miiiiie 


?-4 


iNit/sehia) 

4- ( \ 

4- 


Honey 

o 

4- 


Cilucuse 

o 

O 

O 

Jam 

Pil kies 

Seaweed (Ulva 

cladophora) 

+ 4 

• 

m 

Starch 

O 

o • 

O 

Sugar 

o 

0 

O 

IVa dt'i oclion 

Yeast, brewers* 


• 

^4-4- 

o 

extract, 

comnier<ial 

o 

4-4 4- 

o 

aiitolysed 

healed 

Wine, red and white 

o 

but variable o 

4- 4- -4 

4-4* 
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* HARVESTING THE SL'GAR CANE. 

Reaper^ bringing inathe Sugar Cano .'the source of sugar, rum and molasses) on a West Indian Plantation. 



DIET AND HEALTH 

THE MINERALS 


S. G. WILLIMOTT, Ph.D., B.Sc., A./.C., Government Annfyst and lecturer in Chemhtiy 

to the Government o f Cyprus. 

[ T is never easy to hold the balance components t>f the- skeleton ; (a) as i 

evenly between the many factors which dispensable ctmstitnents of the difTerc 
go to make peifcct health. Fa-diions organic tissues ; (3) as salts in tlu' (hiids at 


sweep over science as they do over other 
spheres of life and, in matters of diet, lead 
only too often to an obsession with one 
particular group of factors. At present the 
vitamins, the discovery of wliich lias so fired 
the popular imagination, still contiruie to 
absorb most public and professional interest. 
Apart from questioas of protein and energy 
— factors which have long been appreciated 
in dietetics- llicrc remains a class of indis- 
pensable substances, the minerals, whose 
importance to health is no less than that of 
the vitamins*. Our knowledge of the role of 
the mineral elements in mitriiion, though 
still very meagre, shows that they exercise 
a profound influence over liial proper 
functioning of the organs of the body which 
constitutes health. 

Mineral salts have three principal functions 
to perform in nutrition : (1) as the principal 

■ ' V-' i/*’ ' 




components of the. skeleton ; (2) a.s in- 

dispensable ctmstituents of the difTerenl 
organic tissues ; {3) as salts in the fluids and 
secretions of the IxmIv maintaining its 
functions, turgidity and alkalcsi cnee. .About 
u dozen of these mineral elements arc 
neccssai'y for life. Tht'se are calcium, phos- 
phorus, magnesium, iron, siKliiim, [lotassium, 
silicon, .sulphur, i< Kline, chloritie and lluoriut. 
It is iH>.s.sil)le tliat small amounts of arsenic, 
copjMT, manganese and zinc arc alsi» e.s.scntial 
to life. , 

Of these indispensable elements, caUium 
and phosphorus are irquired in greatest 
amount lc)r the bony framework «)f the bixly, 
two-thir<ls of whh h is coin|)osed of these 
two elements. Magnesium, silicon and 
fluorine are also ])resent in tin* bones and 

tccih, but ill much sinalliT amount. Iron 

is indispeasable as a earrii’r of oxygen in 
animal life. In the plant iron appears to 
play some part in the formation of c.liloro- 
phyll. In the blood of certain inolltisrs 



. fttm Xtfort 0» MtptrtmtmUU XitMt) tJI)i ptmMaH «/ llu CmHttttr, H.M. SMientty Oglet 

HOW CALaUM IS XmUSED IN THE BODY 

: 'Mksophotonapbs (magnified 40 times) of a section through the bones of two young animals^ the black stain 
indicatiM the calcium salu deposited in the growing bone. jU/r*— Poor calcification due to defective diet, 
calcification produced by a diet containing cod-liver oil and calcium acid phosphate. 
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Snails) copper takes the place of iron 
in the oxygen-carrying pigment of the blood. 
'Potassium is required particularly for the 
development of cells, especially those of the 
muscles, while sodium salts predominate in 
the blood. A deficiency of potasssium usually 
results in poor muscular tone. Sodium salts 
enter into the composition of many of the 
secretions and fluids of the body and, along 
with the potassium salts, help to maintain 
the faint alkalinity of the blood and 
tissues. 

* Iodine is reciuired by the thyroid gland 
fiir the pnKluc.tion of thyroxin, one of the 
most important hormones or chemical 
messengers of the human body. Deficiency 
of iodine is the cause of most ca.scs of ex- 
ophthalmic goitre. Ciilorinc is used by the 
body chiefly in the form of inorganic chlo- 
rides, notably' sodium chloride or common 
.salt. From the chlorides the hydrochloric 
acid of the giistric juice is derived. Sulphur 
is required ff)r the building up of protein 
and it enters conspicuously into the com- 
]X)silion of the proteins forming the hair 
and nails. Sulphur is of u.se to the body 
only when in some form of organic com- 
bination. Tt has recently been discovered 
by Hopkins that sulphur in certain (l>rms of 
organic combination is of much deeper 
significance in the work of the living cell 
than wiw ever suspccteil. I'lic sulphur- 
containing constituent of the cell, which has 
been termed ghilathione, has been shown to 
play a special role in oxidation, whereby the 

energy of the food assimilated is made 

available ^to the body for heal and work. 

Manganese, cupper, arsenic and zinc are 
present in the body in minute though varying 
amounts. Whether all or any of them are 
essential to life, or what special significance 
attaches to their presence in the body are 
still matters of debate. Arsenic has been 
shown to be a constant constituent of the 
living cell although its function remains 
unexplained. Copper is always present in 
the liver, and the newly bom mammal 
appears to have a rich store of tliis element. 
Here again we are ignorant of its functions 
in the human body. 


The demand for mineral salts varies 
greatly with the age of the individual, with 
Special ^ receiving and, in 

^neral the case ofwomen, with {pregnancy 

Needs, Jactation. The mineral needs 
of the infant, for example, are widely dififer- 
ent from those of the adult. The infant, 
which has to build up the bony framework 
of its body, can utilise comparatively large 
amounts of both calcium and phosphates 
supplied in the milk. The adult, on the other 
hand, loses much of the valuable bases, 
calcium and magnesium, in neutralising the 
excess phosphoric acid of the diet. Both 
young and old need all the inorganic bases 
of the un.spoilt milk. But when milk Ls boiled 
the complex calcium and magnesium carbo- 
phosphates arc broken down and thrown 
out of solution, and remain behind in the 
vessel with the skin which has been formed. 
The milk is thus deprived unnecessarily of its 
buses ; milk need only be scalded, not boiled. 

In pregnancy and lactation an increased 
demand for minerals is to be expected. 
When, however, these extra needs arc not 
supplied in the mother’s food, the maternal 
organism evcntu,'illy robs itself of mineral 
salts to supply the fietus. The damage to the 
teeth, and in severe cases to the bones, during 
{pregnancy is an illustration unfortunately 
too common. An adequate sujjply of calcium 
in the form of dairy products and green 
vegetables in the mother’s dietary would 
eliminate this unnecessary sacrifice. 

Minerals arc of the first imix>rtancc ,in 

maintaining a normal state of the blooJ. 

A deficiency of iron, for instance, leads to a 
lowered production of hsemoglobin, the red 
pigment of the blood, and is one of the causes 
of anaemia. It Is worth remembering that 
raisins, dates, prunes and spinach are foods 
specially rich in iron. A certain alkaline 
reserve is essential if the blood is to continue 
carrying carbon dioxide to the lungs to be 
exhaled. The heart itself cannot beat 
normally unless certain projxfrtions of 
minerak are present in the "blood which ' 
bathes its tissues. Blood flowing from a 
small wound cannot undergo clotting unless 
calcium salts arc present. 
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The presence of both calcium and phos- 
phorus in correct proportions in the blotxl, 
and therefore in the diet, is now known to 
be one of l4ic main factors in the prevention 
ef rickets. Administration of substances rich 
in vitamin D by the motith, such as cod- 
liver oil, or e.\posure to ultra-\iolet radiation, 
increases the absorption of calcium and phos- 
phorus from the intestinal tract. Here again 
we have no complete explanation of tliis 
remarkable effect, but recent results connect 
• it witii the slate of acidity of tliosc portions of 
the intestinal tract responsible for the. as- 
similation of minerals. In tetany the. ealcium 
metabolism is disordered and the ral« ium 
content of the. blood falls markrilly ; in 
rickets both calcium and phosphorus are 
concerned, but it is usually the <'ontent of 
phosphorus in the blood whirh falls con- 
.sidcrably, and this is so « haracteristic <if the 
disease that it is used extensively in diagnosis. 
An ititeresting illustration of this is to be 
seen in the seasonal variation of rickets. It 
has been ob.scr\ ed that the phosphonis in the 
blood of infants rose during the summer 
months with the increase in the amount of 
ultra-violet rays in the sunlight, and fell in 
winter when the sunlight was negligible. 
The increase in the iiu'itlence*of rickets was 
found to coim idc with the fall in the I>I(khI 
phosphorus and a decrease in the amount 
of the ultra-\ wilet rays. 

Mineral salts play an equally essential 
part in the digestion of food. An excess of 
Minerals poiussium, stKlium, 

*and calcium and magnesium ensures 
Digestion. rondition.s for the maximum 
utilisation of the proteins and reduces 
the tendency to form noxious products of 
digestion. In the stomach, focjd is digested 
or split up into its components by mcajis of 
enzymes. 'IJhe enzymes arc the pivotal men 
of tlie human body. They break up large 
quantitiAi of ingested food into its digestililc 
, units and yet never seem to wear out. But 
to do their work they must have the right 
conditions. The stomach enzyme, pepsin, 
iknust have a slightly acid medium in 
order to function ; the enzymes of the 
pancreatic juice, tr>'|)sin, amylase, maltase 



BODY-Clil.I. 

A — A normal boJy-cclI. ii — A cell st.'irvcd of 
cBlcium— rhe nucleus has disappeared. • 

and lipase act in a slightly alkaline medium. 

Tlic hydrochloric. aci<l of the stomach is 
supplied by the common salt of ciur food, 
ami this explains why we make use of con- 
siderable quantities. In the digestion of fuLs 
by enzymes, c.dcium salts greatly accelerate 
tin* process. Claleium salts tend to prc^dticc 
constipation while sodium and {mtassium 
salts liave a tendency to produce diarrha*a. 
In (he latter condition mineral salts arc lost 
and con.scqucntly water retention is di.s- 
turbed. 'I’liis appears io be one of the reasons 
for the rapid lo.ss of weight cliaractcrislic. of 
this disorder, iind ff>r the bciicfuial elfccts 
folit)wing the admini.strution of .saline. In 
mo.st unexpected situations we find mineral 
rails playing a vital role. One of the most 
striking of tlicso is the fact tlnit the per- 
mcal)ilily of the wall of the intestine to 
certain toxins is aflci’tcd by the concentration 
of the mineral salts. Another is (he de- 

pciKlcnce t)!' ( criain of llic cliit'lirs.s glands 

upon (he minerals for their proper func- 
tioning. In the normal slate the thyroid 
gland secretes iodine, arsenic and plios[}liorus 
basirs, which play an important part in the 
formation of the skin, hair and nails, and in 
all the growth processes. 

• On the basis of its mineral content the fi,x)d 
we eat can be divided into two c.la.s.ses, the 
acid-forming and the base-forming fmids. 
As we have already seen, it Ls cs.scn(ial to 
health to have a reserve of the base-forming 
foods in the dietary. Meat, fish, poultry and 
eggs arc all of acid character. So also arc 
the chief representatives of the cereals, white 
flour and all the products derived from it 
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SOMn IRON-CONTAINING FOODS 

The dried fruits and pulses cunuin cakium and phosphorus also, and the egg supplies a small 

amount of phosphorus. 


such as l>tca(l, pastries and t.ikcs. Tlicy 
should be ml <lo\vn to a prat tical nuninniin, 
and urcen s cj^cta])lcs, nnit vegetables, ft nils, 
nuts, milk and the dairy jjroducls, all of 
whish are base-l'orniing foods, should lake 
their place. 

Cooked vegetables, stub as labbage, have 
most of tl>' minerals boiled out of them. Il 
is better to steam them for a short lime. 
Potatoes should not be peeled but should 
be cleaned and baked in their jackets. 

Some people aic under a misapprehension 
as to the at id juices of fruit, such as the 
citius fruits. Taken in reasonable amount, 
the organic acids in these fruit juices arc 
completely burnt up in the body, leaving 
the inconvbustible residue of inorganic ash 
which is always alkaline. It is one of the 
kindly provisions of Nature *that both 
minerals and vitamins are frequently foimd 
residing together abundantly in the same 
ihiits and vegetables. 

THE NEED FOR IODINE 
By C. W. SALEEBT, M.D., Ch.B., F.R.S.E., 
Foundtr and Chaimum of the Sunlight 
League ; Author of “ Sunlight and Health,* etf. 


Jijsr below the voice-box of each of us, 
except a few of the most unfortunate, is a 
small but potent and versatile gland, with 
two halves or lobes, one on each side of the 
neck, which is called the thyroid. It is the 
most important of the “ductless glands,” 
c'sscntial for both sexes, bat ev cn more so for 
women notably in relation to mothcrhocxl 

than for nren. Without its proper action 
rreilher the body nor the mind can develop. 

Certain types of pitiful deformity and 
idiocy arc due to its faihtre in early life. , So 
is much obesity in later life, and recently 
a careful worker, Dr. Percy Stocks, in the 
Gallon Laboratory in University College, 
London, has shown that failure and disorder 
of this marvellous gland are almost certain 
causes predispasing to cancer. His .statistical 
inquiry has been done in conjunction with 
Professor Karl Pearson, F.R.S., and ‘the 
evidence from the post mortem roqm agrees ■ 
with the statistical conclusions. 

These varied instances show how vital for ‘ 
health of body and mind, at ^1 ages, in 
Thyroid individual and for the race, is * 
Health. thyroid health. When this (^an<r 
is unfairly treated it enlarges, in a variety 
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of ways, to which condition wc give the name 
of goitre. This is one of the commonest 
diseases in the world, in every continent, and 
jnot least |p our own country, as the imidcrn 
;i^lpw>neckra fashion in women’s dress has 
revealed. In 1895 it was found that the 
special stuff manufactured by the thyroid, 
^and inimitable by any other gland, always 
contains a large proportion of the familiar 
element called iodine. Without iodine the 
thyroid gland cannot work. The gland 
cannot create iodine ; notliing and no one 
can do that. Therefore, if wc .arc to live, 
wc must have enough iodine supplied to 
us somehow for the thyroid to use. 

In 1917, it was found in .America, and hits 
since been abundantly confirmed in Switzer- 
land and elsewhere, that large numbers of 
cases of goitre can be cured and that the 
occurrence of the disease in childhood and 
onwards can be prevented w'hulesalc by the 
use of tiny doses of iodine. This h.ad alre.ady 
been discovered more than a century ago, 
and forgotten. 

But, indeed, we must not talk of “ doses ” 
any more, unless wc should also talk of doses 
of, say, orange juice to cure and prevent 
scurvy. We see that iodine is, or sliould be, 
a natural and necessary ingredient of our 
food, and must be thougfit of henceforth 
accordingly. 

It will also be used, more and more, by 
doctors as a drug, but even so, in nine cases 
out of ten, perhaps it will be as a food for 
the thyroid that it really serves 


about iodine and goitre comes evidently into 
line with (he discoveries iiboiit vitamins and 
their lack from the unnattiral diet of our, 
modem times. 

Naturally wc now a.sk where iodine occurs 
in an ordinary diet. In some natural and 
■II unspoiled fiKids, siuJi as 

wl'eat, we find iodine • without 
vvhirli the vvlu’.it eovild riot have 

grown -but we find none in white Hour. A 
similar contrast has been found by the 
chemists in analyses mtidc at my sngge.stion . 
iM'tween ordinary hraa and the ivliued™ 
perhaps far too refined - bran now specially 
prepare.d for mi'dii'inal purposes. 

And there is also the complication that 
mucii of the present soil of the earlh is poor 
in iodine, which is a marine element, and 
the sn|>ply of which, lefi in the soil by the 
retrc.'uing anms of p,'i.st geological ag«, 
lends always to be washed away. Kven 
entire unspoilt wheat from the “ goitre 
belt ” in the United States, for instance, 
where goitre abounds, may be ahnost 
destitute of iodine. 

Cod-liver oil cannot quite be called a 
constituent of an ordinary diet ; but this 
remarkable siibstamc, besides being rich in 
certain vitamins, contains an inijiortant jrro- 
pr'rtioii of iodine, and in view of recent 
evidence I have no doubt ih.'^ the iodine 
has really been the l)eiu;ficent agent in many 
good results for which other eonslitiicnts of 
cod-liver oil have hitherto ree(ave<l the credit. 


4hc patient. 'I’here is a re- 
semblance here between iodine 
and iron, for wc know that iron 
is a valuable “ dmg ” in many 
diseases just because it is a 
necessary food for the blood- 
forming organs. 

'A» very large proportion of 
all catpi of goitre are now 
seen to comprise another 
. ** deficiency disease ” like the 
beri'beri ai?d the scurvy which 
^ are due to absence of vitamin B 
and vitamin C respectively from 
^the diet. The new discovery 
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GOITRE— BEFORE AND AFfER TRF^ATMENT 
A disease of the thyroid gland largely due to lack of iodine 
in the blood. 
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Tl\p simplest way to restore iodine to our 
modem diet is to add suitable proportions 
Iodised *** costing practically nothing, 
Salu. ct)oking and 

at table. This is largely done on 
the Continent and in America and Aus- 
tralasia with splendid results. Since I de- 
termined, in 1924, to urge the value of 
iodine in our food in this country, after 
careful study of results abroad, many firms 
have put iodised salts upon the market. 
Their use should be universal. 

, Oilicial inquiry into goitre and its pre- 
vention has already been begun, and the 
work done in this country has been most 
valuable and hopeful, as reference to the 
Special Report of tlie Medical Research 
Council will show.* 

I'he School Medical Scr\’ic,e has taken up 
the matter, and results surpassing my pre- 
dictions are recorded from Cumberland, a 
very goitrous county. 

Before very long the restoration of iodine 
to our national dietary will be accepted as 
one of the simplest and easiest applications 
of science to the public health. 1 was going 
to say cheapest, but the word is grotesquely 
inadequate for a measure, costing practically 
nothing, which abolislics tliscitse on a vast 
* Iodine in Nutrition ; Il.M. St.'Uioiiery Office, 1999. 



CRYSTALS OF IODINE 
An enlarged diagram showing the chancteristic 
form of the blue-blacfc crystals. 


scale, makes innumerable surgical opera- 
tions unnecessary, and will much reduce 
the number of costly mentally defectives in 
the next generation. ^ 

Of course, all patients suffering from goiti:;p^ 
must be seen by a doctor. Enlargement of 
the thyroid gland may be due to many 
causes which only the doctor who sees and 
examines the individual eases can possibly 
determine. It is exceedingly satisfactory to 
be able to say that recent work by Professor 
Mcllanby, Professor Francis Fraser, and 
others is .showing the value of iodine against 
exophthalmic goitre as well as against the 
more familiar form of this disease. 

The prcs’cnlion of almost all goitre and 
all the long list of consequences of “ iodine 
starv'ation ** can be achieved by the public 
for itself when it pleases to restore iodine to 
that mad medley, the diet of modern 
civilised man. Aided by the new official 
report we may now proceed fui'thcr. 

First as to the geography of goitre. The 
accepted teaching is that the disease is 
commonest farthest from tlie sea, which is 
the natural reservoir of iodine. Hence we 
quote Switzerland, Derbyshire, and the 
Middle West or “ goitre belt ” in the United 

States. But inquiry shows that proximity 
to the sea is very far from being a guarantee 
against this disease. Unfortunately, it is 
quite, common in Cornwall, for instance ; 
and it is so widely prevalent in New Zealand 
that the health authorities of that Dominion 
have already taken oflieial action for iodipe 
prophylaxis. « 

Two points may here be noted. The first 
is that, unless the prevailing winds be from 
the sea, bringing spray with them, mere 
proximity to it will not serv'c ; and the scqond 
is that, wherever lime is abundant, far more 
iodine than otherwise is needed. There is a 
“ lime-iodine ratio,” as it is* called by 
Colonel McCarrison, our leading authority 
on the subject. We certainly have much to 
learn yet about tlie geography and, if you 
like, the geology of goitre ; but,^in any case, 
no immunity whatever can be claimed even , 
for small sea-girt islands like those of our 
own country or New Zealand. 
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Second, there is the . 
question of tlie existence 

micGoit#!. aWe type ©f 
, goitre in S 2 o- 

which the gland is ob- g 1 
viously over-active, the 
eyeballs are prominent 
and tlie pulse is fast. 

This is the opposite 
picture, in body and 
mind, to that of ordinary or endemic goitre. 
We call it exophthalmic goitre or Graves’ 
disease in England, or Basedow's discitse 
on the Continent. Ought we to take steps 
to guard such patients against too much - 
or any — iodine? Must we fear the pro- 
duction of large numbers of such cases if 
we adopt universal iodisation ? 

To these questions there are two answers. 
The first is derived from the splendid work 
of certain physiologists and physicians in 
our own country, amongst whom should be 
named Professor Edward Mcllunby, F.R.S., 
of Sheffield ; his colleague, Dr. S. J. Cowell ; 
and Professor Francis R. Fraser, of St. 
Bartholomew’s Hospital. These workers have 
proved that over-action in the thyroid in 
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THE CiROWTH OF THE THYROID GlJtND 
Growth curves of the thyroid gland and its nodules ; lejt, in “ goitrc-frce ** 
rigla, in “ goitre *’ arras (Jrom Aschoff). 

are minute, and that their cost is simply 
negligible. But in England the cost of most 
of the iodised salts which have been put u(lon 
the market sint'e I began my campaign is 
absurdly high, so that tlicir general use is 
out of the question. On this matter 1 have 
recent information from Dr. H. (larricrc, 
the secretary of the Swiss Goitre Com- 
mission. 

The practice varies in dilfercnt cantons. 

In some as, for instance, Vaud -• nothing 

but iodised salt is now allowed to be solcl 
at all, a rule which now obtains also in some 
of the states of the American Union. In 
other cantons the law fixes the price of the 
iodised salt at the same level as the itKlinc- 
dcsUtuic salt. Until some such equality of 


animals can be cured by the use of iodine, 
and that this wonderful cletncnt is a specific 
agent of therapy in human cases of ex- 
ophthalmic goitre. 

The very last thing here suggested is that 
readers who suffer from exophthalmic goitre 
^should now begin to dose themselves with 
I iodine. The size of the dose is all-important ; 
and the constant rule for all cases of illness, 
including all kinds of goitre, is that the 
patient should see and be examined, and 
personally treated by a doctor. But the 
c&covery that iodine is a specific, even in 
exophthalmic goitre, is a new and a most 
heartenu^ one. As for the risk of producing 
this jlisease by the wide use of iodine, 
statistical inquiry is afixit. No proof of such 
a result exists ; and the foregoing record of 
recent disSovery shows how improbable any 
such result must be. 

I return to the question of price. The first 
fact u that the quantities of iodine required 


price obtains in our own country no real 
progress can be made, and I cite the mctluxls 
now spreading in Switzerland and the United 
States for the consideration* of our own 
authorities. 

A few quotations from the Medical 
Research Councirs Report arc so striking 
and significant that they should be read 
everywhere — as thus : — 

In 1 R 55 Koestl proposed the yse of iodised 
salt in Austria, and Hambroso, in 1859 , 
recommended that, as a means of prevent- 
ing cretinism, all goitrous individtials of 
marriageable age should be treated with 
iodine. He also suggested that ifxlinc should 
be administered to farm animais. It is 
worthy of note that these recommendation! 
are in line with the results of the most 
recent work. 

Of the recorded instances of the beneficial 
effects of iodine in goitrous districts, one of 
the most striking is the ca.se of the canton 



THE GOLDEN HEALTH LIBRARY 



(euriisy] [ (toiirr,'* f ttsoniOhtftS Doy 

A c:ash of exophthalmic ooitre 


Showing the charavtcnstiully cnUtgcd thyroid aiii 
■taring eyes due to thi^ disease, which can be cured b 


Appcn/oll, As <1 jvstilt of a \igorous cam- 
paign, the usy of iodlscil sail bci oittc general 
in I9ii2. By 1025. it was reported that no 
more cretins were l)orn and congenital goitre 
had pi actually disappeared. 

In 1925, three workers in New Zealand 
found that goitie tlicie oteurred where 
iodine was siatity in AkhI and drinking 
water, and 'that the disease could be pre- 
vented in school children by giving them 
potussiuin UKlide in milk. “ 'The New 
Zealand work,” says the Reiwrt, “ thus 
supports the conclusions reached in the 
Swiss and American work.” 

The assured knowledge which we now 
possess and w'hich has been prosed and 
found good in three continents, so that in 
many widely separated parts of the world 
none but iodised salt is allowed to be sold, 
must be now' used (or our own advantages in 
onr own country. When, in 1924 , 1 began to 


draw attention here to the meaning 
of what I had seen and learnt in 
Ohio and in Switzerland, I was 
assured that goitre is very .rare in 
Britain, and that any general measures * 
were therefore superfluous. But then 
Sir George Newman initiated a goitre 
survey of our school children — and 
that delusion has been dissipated. 
Nor, as we have seen, is goitre the 
only question, nor even the most 
important question. 

When the thyroid gland is unable 
to function properly, normal nutrition 
is at once disturbed, rc.sistance is 
reduced, the general health is lowered, 
and disease, in some form or anotlicr, 
ealls for active treatment. In children 
of ten years and upwards the signs 
arc especially noticeable, and include 
arrest of physical and mental develop- 
ment, nervousness, depression of 
spirits, (leffttive memory, hesitating 
speech and loss of appetite, with con- 
stipation as an associated condition. 
In adults the signs arc manifold and 
varied, and their true cause is oflen 
overlooked. 

Every one interested in agriculture, 
and every one interested in animals, must 
study the need of living creatures for iodine. 
At the Zoological Gardens in I.ondon now, 
the lions and tigers, and sev eral other 
animals, arc receiving a special ration of 
iodine as pan of their dietaiy, and I venturq 
to predict that they will be found to benefit i 
in much the same fashion as when vita glass 
was iKsed to admit to them the whole, instead 
of an inadequate fraction of the light of life. 

How much iodine do we need ? TJic 
answer to that question is now being worked 
out, and it would be presun^tuous to 
attempt to pronounce upon it. But «the 
quantity, though absolutely essential, js cer- 
tainly so moderate that the cost, to the indi- 
vidual or to the nation, of supplying our 
present iodine deficiency, will be entirely 
negligible. Would that all ameliorations of 
our lives and health were so inexpensive and 
easy, and safe and certain t 
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DIET AND THE BLOOD 

By J . S. BAINBRIDGEy M.Sc.y Author of** The Human Machine** “ 


J ERRy-BUlLDlNG never pa>'s. Ihe 
initial outlay may be lower, but the bills 
for annual repairs will be very much 
heavier than in the case of a building erected 
Wth greater care from sound materials, 
^he same argument ajjplies to the building 
of the human body. If it is to fullil its 
purpose, the human embryo from the 
moment of its conception must be provided 
with the right building materials. Only by 
providing the right Intilding materials is 
there any chance of the embryt) dcx eloping 
into the fine human flower <if which it liolds 
the promise. Stint the building maleriab, 
and the result must.be a stunted child easily 
susceptible to disease. 

Good health is not simply the result of 
providing a certain amc^unt of IIxkI, con- 
taining definite proportions of certain chemi- 
esd clement.s, which is to be fed into the 
body at regular intervals. It never has been, 
and ncv<T can be, so sim[)le as that ; but the 
question of the Ibod .supply is undoubtedly 
the one which has the greatc.st influence — 
for g<x)d or ill ~ on health. To ensure liealtlty 
growth, an alert happy childhood and a 
vigorous healthy adult life, an efficient diet 
must be provided — efficient in the sense th:u 
it is balanced and of the right kind. E\ idcncc 
of the formation of the second or permanent 
teeth themselves can be seen at a very early 
st|igc in the dcvclojjmcnt of the embryo ; 
and neither the. teeth nor the bones, which 
arc chemically very similar, can be properly 
built up unless the materials of which they 
are made, such as phosphorus and lime, arc 
obt^ned naturally from the food eaten. 
Pregnant and nursing mothers, and growing 
children, must be fed on foods rich in 
phosphqrus'ltnd the otltcr mineral salts. No 
one wojjld dream of gi\ ing a child who was 
suffering from a lack of phosphorus a stick 
of this vary dangerous substance to chew. 

The bloAl requires a small regular 
^SUf^ly of iron if it is to carry out its duties 
satisfactorily. New muscle cannot be built 
nor old muscle, worn away by work or 
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exercise, renewed, unless the diet includes 
minimal quantities of first-class (i.c., animal) 
proteins, swh as those fotind in milk. Yet 
other kinds t)f fooil (carlM)hydrates and fats) 
])rovidc the energy witit which wc set about 
and complete our daily work, while the drsir- 
ahlc aelivity of the Ixiw'els which will prevent 
constipation cannot be achieved uiiie.ss the 
f«HHl contains roughage. Roughage, an 
.\mcricaii I'xpression which has been alv 
sorbecl into the KnglUh langiiagi;, is the 
dcscrijUion given to the iniligcstthle con- 
stituents of food wlii« h |)ass along the whole 
length of the alimentary canal, givi^ bulk to 
and .stimulate; the ejection of the waste 
products, and finally make their evacuation 
.a sim|)le, easy and Impienl operation. 

After tlu-se various kinds of food have been 
eaten, asc.t offactors comes into play which w 
of v'it.al iinp«irlance the vitamins. Their 
action can be best umlersttMul, perhaps, if they 
are comparctl with policemen, for it is their 
duty to control the fate of the fiiod in the 
body — to ensure, for example, that calcium 
is deposited in the growing skeleton in the 
most advant.agrous way - and, if the diet 
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lacka^ or Is dePtcicnt in vilamins, diseased 
conditifjns sooner or later become manifest. 

• Thus, to supply the body with all the 
different types of building materials which 
it needs if it is to fulfil the old ideal of a 
sound mind in a healthy body, the <liet must 
include adequate iimounts of vitamins, 
mineral salts, roughage, pnrtcins, carbo- 
hydrates and fats. 

In addition to these requirements, it is 
desirable that RkmI should be of such a 
nature that it materially heljis the Ijlood in 
ils continual light to preserve it.s alkalinity, 
an cxpr(;.ssion wliich will require explanation. 

Acids and alkalies arc well known, 
although not, perhaps, for their a<id or 
alkaline nature. Vinegar is an acid (it 
(ontiiins acetic acid) and <irdinaiy washing 
.s(xla and ammonia are alkalies ; the acidity 
or alkalinity being d<^tectablc by means of 
indicators, of which there are many. If a 
blue cornflower, fur example, is held in the 
fumes coining from a bottle containing an 
acid such as hydrochloric acid (spirits of 
.salts), the petals will turn red, while a few 
drops of ammoniii will quickly restore the 
blue colour. It is not always pos.siblc to 



A RESULT OF FAULT\' DIET 
A ** spongy '* tooth, from which 
calcium has been extracted by the 
blood in order to supply its own 
deficiency. 


secure a cornflower or red cabbage, etc., so 
that in practice not the natural plants but the 
colouring matters themsselves, extracted and 
purified, are used as the indicators^ and the 
researches of the chemist have made availablf:^ 
a large number of indicators whose colour 
changes are clearly defined and unmistak- 
able. ^ 

Acids and alkalies arc antagonistic. If the 
acid and the alkali have been present in 
exactly equivalent amounts, the mixture 
remaining will contain only a neutral salt — 
as, for example, sodium chloride, which is 
ordinary table salt — and indicators will 
assume a tint which is neither acid nor 
alkaline, but an intermediate shade. On 
the other hand, more acid or alkali may be 
present than is required exactly to neutralise 
the opponent, in which ease the residual 
mixture will show which type is in excess. 

I’lic same sort of action is taking place 
continually in the blcxid, since the changes 
which fo(»ds undergo during digestion and 
absorption may produce acids or idkalics 
according to the nature of the foods, and it 
is cjctrcmcly important that on balance the 
alkalies should predominate. 1 lealthy blood 
is not neutral but slightly alkaline, and if it 
cannot obtain the required alkali from the 
food supplied it must withdraw a suflicient 
quantity for its needs from the bones and 
teeth. The skeleton and framework of the 
body may thus be attacked and weakened 
by the acids di.ssolving out some of the 
calcium, and the teeth may be similarjy 
weakened from the inside by the same inr 
sidiou.s action. This robbery from the teeth 
may pnx’eed to such an extent that it is 
possible to find teeth which arc more or less 
s|Kmgcs co\ercd with an outer coating of 
enamel. A casual examination may pro- 
nounce such a tooth to be in excellent con- 
dition, but a more critical infpuictioiv will 
reveal the damage. Acidosis must bc^present 
for a prolonged period to produce these and 
other serious defects — and severe* acidosis, 
it may be noted, may be rapid^ fatal — ^but’ . 
long before tliis stt^e is reached the pro^ ^ 
tcctive immunity to disease which is the 
most valuable asset of a healthy body will ; 
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I Ih, of eocK food coTT>^\&red U)itK WKe^T Flouir* • lOO 


Coufti’ty] 


\J. S. JiittHhtulf,et A/..Sr. 

«PROTKCTIVF/’ AND “ DFSTRUCTIVH ” I'OODS 
The diet bbould contain a balance of protective *’ ralKaJi-lomungj ft)0ds« 


have been destroyed. It 
is impossible to exclude 
the micro-organisms re- 
sponsible for most of tlie 
» human diseases entirely 
from the system. 1 o live 
man has to breathe, and 
every lungful of air he 
inhales contains micro- 
organisms, some of which 
are bound to be of a 
pathogenic type. To 
he also lias to cat and 
drink, and pure food 
and water arc unknown 
quantities. If the blood 
is in a healthy and slightly 
alkaline condition tlicse 
invading harmful micro- 
organisms find themselves 
in a very unfavourable 
medium, and all their 
efforts to gain a permanent 
foothold are repulsed willi 
comparatiN c ease. If, on 
the other hand, the blood 
is not in its desirable 
healthy condition, the 
power to resist infection 
is lost, and it is merely 
a matter of chance which 
microbial disease will be 
contracted. Contact with 

a person suffering from 

• a cold or measles, getting the feet w'ct on 
' a cold day or any other factor will be 
blamed'-'- except the right one. 

The expression “ acid-forming ” which was 
used in an earlier paragraph .should be noted, 
l^causc it involves a priiuiple which is of the 
utmost importance so far as the body is 
conccrqpci. Acid-foming and alkali-f arming 
foods* arc^ totally different terms from acid 
and glkaline foods. The juice of a lemon is 
acid, a4 a piece of litmus paj^er or any other 
indicator ^ill promptly show, but in addition 
to the free acids (mainly citric) actually 
present, the juice contains a number of 
complex organic salts of potassium. If' these 
arc resolved into simpler compounds, as they 


are during llie process of digestion, a 
residue is obtained \vhi(‘li is strongly alkaline 
in character. Ihi' same result can be 
achieved in the laboratory by cvnporiiting the 
juice to diy ness in a platinum dish, and tlien 
heating the disli strongly until an ash of 
constant wciglit results. Ihc |H>tctitifll 
alkalies in a lemon are present in such 
quantities that, w'hen they are l)unit up in 
the human furnace, they not only neutralise 
ail the free acids, but tlicy leave a quite 
definite alkaline balance upon which the 
body c an draw to counteract iIjc effect of 
acids produced from other foods. 'Flic lemon 
is at the same time an acid food and an alkali^ 
forming food, and it is the credit alkaline 
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balance which gi\es to it much of its 
value * * 

•Other foods tonlain an excess of acid- 
forming elements, and it i& possible to 
estimate, from the determined rhemicol 
composition, the potential acidity or alkali- 
nity of any food When this operation is 
performed, a genet al l.iw becomes manifest 
whiili is easily lemeinbercd. All fiuits and 
vegetables, and in addition, milk and its 
products, liave a valuable cdkaline balance. 
All eeical and anim.d foods, with the ex- 
ception of milk, ate definite acid produceis. 
One c* this inipoi taut distinc (ion is understood 
it is a c ompat ativc ly simple matter to arrange 
a balanced diet, and without any hesitation 
it may be said that milk, fiuits and vegetables 
will occupy a fai moic pt eminent position 
in this balanced die t than they do at piesent 
They aie not luxuiies, but vital necessities, 
and a diet pcxir in milk, fiuits and vegetables 
• tier human (iiiiiaie m nut ciuUe so drastic as a 
blow-pipr In the latioiatory the complex orginic 
•alts ate butiicd tu potassium caibonate, in the uud> 
to potassium bu atbonale a muc h li ss alkaline sub- 
stance whic h IS, howc s c r, still c ^ablc of nc utralising 
a< ids 1 he distinction is not suiUc it ntly important to 
aflixt the above aiguuic’nt 


is bound to be deficient in vitamins, rough- 
age, mineral salts and alkali producers. In 
many coses these fcxids are the only sources 
of these vital elements, the supply of which 
is thus seen to be dependent solely on them. • 
Foods may be divided into the two classes 
— .idd-producing and alkali-producing — and 
although this division at once marks off 
Innt and vegetables from cereals and animal 
foods, it does not diflcientiatc between the 
members of each class. All fiuit and vege- 
tables have some value as acid neutralisers, 
but the most valuable aie spinach, parsnips, 
cat rots, lemons, raisins and beans. The 
diagtam on page 1307 has been constructed 
fiorn the analytical figures, and it shows in 
gtaphital form the potential acidity or 
alkalinity of a number of common focxls. 
The values giv en aie not absolute. Otdmory 
white wheat flour has been selected as a 
standard. Its potential acidity has been 
given a value of too and the remaining 
figures hav c been calc ulated on tins standard. 
But, relative as the hgurrs are, they cflec- 
tivcly show the dangeis of an unbalanced 
diet. It IS obvious that m general the acid- 

ptoducing foods 
produce, weight for 
weight, moic acid 
than the alkali- 
formers c an neutial- 
ise. Two lb of pota- 
toes approximately 
balance the acid 
produced by 1 lb. 
of beef, while cither 
7 ozs. of spinach, 4 
lbs. of apples or 5 
pints of milk would 
iiav e the same effer t. 
Hence the larger 
the«moija* 7 of meat 
and cereal foods 
consumed, the more 
liberal should Jbe 
the supiTly of 

fximpensating fruits 
and vegetables. 
The difference be- 
tween whcdeineal 
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and icfincd tcicals may al^o he mentioned. 
Numerually it is not gieat, 15J o/s. of 
refined flour ha^ing the same potential 
acidity as ib o/s. of wholemeal flour. It has 
to be remembered, however, that lereal 
foods constitute by far the largest indisidual 
item in any dietary, as a result <if whi< h the 
diffet ent<' in fas our of vs holemeal foods is an tt e 
valuable than would at fust sight appear 

It is sometimes claimed that d( suable as 
food reforms might be, most suggestions aie 
impi at ticable because the familv income is 
insufficient to provide any other diet. 
Analyses of the cost of foods have shown tliat 
the substitution of a diet containing more 
milk, fruit and vegetables, and less meat 
than is usual at present, tan be achieved 
without any increased cost. 

The,g^t fault of modern diet is not lack 
of*q«fhntity, but lack of quality and balance, 
over^nsistence on the impirtancc of meat 
smd inappreciation of the difference between 

manu^ctured and natural foods. No im- 
provement in the general health of the com- 
munity can be hoped for until these defects 
have been remedied. A good mixed diet, 
containing more milk, fruits and vegetables. 


and less meat than at present usually 
obtains, should be plannc d ; and, ap.irt from 
the expenditure on cereal foods and fats, the 
riiative amounts of which are detei mined 
within rather xiairow limits by the economic 
position of the family, the lood allowance 
should he divided into three approximately 
equal paits. One I hit cl, or nipte, should be 
sjient on inilk ami cherse, aiming at a 
niiiHinum per peison per clay of i pint of 
milk ; c>nc‘-thircl should be spent on fruit 
and vegetable's ; and one-thiid, or less, on 
meats and fish. 

If these food proportions in the dietary 
were gencTallv adopted, there ‘would n*sult 
an enormous imprccvcinenl in the national 
health, and this would be accompanied by 
a remarkable saving to the national purse. 
Exc essivc meat-eating is exfiensive in money 
and health. A distinguished physician* has 
said that There is more permanent harm 
done by excessive meat-eating in .1 month 

than is aceomplishcd by excessivegin-drinking 
in one year” — which is a grave indietmcnt of 
our modern dietetic habits and a vyaming 
whit h we cannot afford to neglect. 

* Dr. Lcsonaid Williams. 
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THE ECONOMICS OF DIET 


THE FAMILY FOOD BUDGET 

By J. S. BAINBRIDGE, M.Sc., Author of 
“ Economic Housekeeping'' “ Diet for the 
Milliony' etc, 

D lF/nvriG science and dietetic eco- 
nomics have not yet met. Answers 
are sought to the <niestions : What 
is the amount of food necessary, and how 
much ought it to cost ? How much food is 
required by a working-class family ? And 
what percentage of the family income ought 
to be spent on it ? 

Theoretical knowledge must be translated 
into actual experience, and the object of this 
section is to show how a knowledge of the 
composition of foods may be used to plan 
the provision of a sound diet at as economical 
a price as possible. The word economical is 
here used quite deliberately, because the 

amount of money spent on food represents 

by far the largest item in the expenditure of 
any average family. The Report of the 
Royal Commission on Food Prices (1925) 
states that more than “ 60 per cent, of the 
national income i.s spent on food,” and it is 
easy to understand that, if the quality of the 
diet can be improved by, say, 10 or 20 per 
cent, without increasing the amount spent 
on food, very material improvements in the 
general health of the community might be 
expected in a reasonably short time. 

The problem centre's round three questions: 

(1) What amounts of each kind of food 
are required I0 create and maintain health ? 

(2) How cheaply can these foods be 
o|^tained ? 

(3) How shall such foods be prepared and 
served — which involves discussion- of the 
construction of menus and family food 
budgets and of scientific household shopping? 

It is obvious that some scale of measure- 
Health Food must be adopted before any 
Require- estimate of the amount of food 
ments. required can be made. Most food 
which is eaten is burnt up in the body 
*■ The Medict^ Officer, July 31, t()36. 


furnace and, as is always the ca^ when 
combustion takes place, heat is evolved. 
A unit for measuring the heat value of foods 
is therefore required and we have this in the 
large calorie, which is the amount of heat 
which must be passed into 1000 grains of 
water (about 2^ lbs.) to raise its temperature 
through I degree centigrade. The calorific 
value of any food is the number of heat 
units or calories which it evolves when 
it is completely burnt. 

The simplest method of measuring the 
calorific value of a ft>od is to determine 
the percentages of protein, fat and carbo- 
hydratcl in that food and, from the known 
calorific values of the three classes, to 
estimate the heat value of the food as a 
whole. The combustion of food in the body 
is not quite complete, and various deductions 
from the theoretical figures have to be made 

for incomplete digestion and incomplete 

breakdown of proteins — the calorific value 
to the body of one ounce of each of the three 
main types of foodstuffs is : — 

Carbohydrate, 113 calorics; Fat, 255 
calorics; Protein, 113 calories. 

These figures arc lower than those used 
in the standard tables {e.g., Plimmer and 
Atwater), because in the latter no allowance 
is made for incomplete digestion. 

Every food, therefore, has a definite 
calorific value, and is capable of supplying 
„ , the human machine with an 

Energy. amount of energy equivalent to 
this calorific value. 

To keep the human machine working and 
to provide a surplus which may be used in 
any desired way (gardening, waljkiiig, and 
all the varied occupations wliich constHifte 
the “ daily round and common task ”),tfood 
having a certain calorific value must be 
provided each day, just as a certaiqiqdkntity 
of petrol must be fed to a car for every mile 

t Mineral salts, vitamins and water, although 
essential constituents of the diet, have no calonnc 
value. * 
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of road it has to coyer. The requirements of children aged 12, to and 7. The father does 
men performing difierent kinds of work, of moderately heavy physical woi'k, anS the 


women and of children arc, as would be 
expected, jiot the same, and factors such as 
Jneight and weight make an appreciable 
difference. Adopting the daily requirement 
of an average man (weight 154 lbs.) as the 
^tandard — it h 3,000 calories “-and repre- 
senting it by the index figure i, responsible 
scientific opinion agrees that the food re- 
quirements of children and of difl'crent 
classes of adults are approximately as 
follow'S : — 

TAPI.K I 

Average Daily F.nergy Ref/uhrmruts of AMli arid 
Chitdieri 

VA'ass. 

{a) Men : — 

1. Heavy manual workers 

2. Moderately heavy 

manual workers 

3. Rather heavy intlotu' 
work or light outdoor 
work . . 

4. Moderately heavy in- 
clofir \vork 

5. Sedentary workers with 
a fair amount of esereise 

6. Sedentary workers with 
little exereisc , . 

(3)Womf;n:-- 

7. Average w^oman four- 
fifllis w'cight of average 
man 

(0 Children : — 

0. Boys, after 14 years .. 

9. Girls, after 14 years .. 

10. Children, 12-14 yeai^ 

IK 10-12 „ 

12. „ 8-10 „ 

13- « 

^ 4 * 4 * ^ >* 

^i 5 * 4 »• 

to. ,, under 2 ,, 


Indrx. 

C^alonfic 

Value. 

1 .30 


1-33 

4 ,000 



I.2«> 

;),uoo 

1 .00 

3.0<H) 

0.90 

2,700 

0.83 

2,490 

I.O 

3,ooi? 

0.83 

2, too 

0.78 

2,3-, 0 

0.70 

2,100 

O.G3 

KOOO 

0.57 

1,700 

0 . 5 * 

1,500 

0.47 

1,400 

0,40 

1 ,200 

indices 

only, and 


mother is tl\e average for her sex. 'fhe nvau- , 
value of the family is, therefore, 1.25 » .83 + 
.78 f .70 4 - .57, or 4.13 ; and the food supplied 
should have daily and weekly calorific, values 
of 12,390 (3,000x4.13) and 8 (i, 73 o (3,000 X 
4.13x7) respectbcly. 

We Itavc already seen that foods contain 
tw'O kinds of protein - -animal nr first-class 

piolciti and vegetable or second- 
Protem I . • '"I'l 4* 

Ration. protein. I he question as 

to wliat conslitiitcs (he idc^ 
protein ration is still being widely discussed, 
but the rc.siihs of a large number of physio- 
logical and stall.' tic al iiujuiiies cnab)e us to 
suggest a figure which is probably not very 
wide of tlie mark, 'f hretr and a half ouncc.s 
daily is the amount to be provided. Of this, 
a minimum of i ounce should consist of 
anim«il (i.c., first lass protein); the remain- 
ing 2.1 ounces tori.slsiing of lower grade 
(i.e,, veget:ibh‘) protfiii. Since every one 

eats liread and other grain foods, cv<Ty one 
is bound to cal moderatt'ly large quantities 
of vegetable ]m>tein, and we need only 
concern oiirselve.s with the 1 o/. of first-cla.ss 
protein required. In j>assing it may be noted 
that approximately i oz. of firs t-e I ass protein 
is rc^itained in : 


tU 07.. !ia( cai, mrrlium f.it 

7 07 . bacuu, h ail 
f, o/., Ix'cf 

4 07, < lirrsr 

8 07 , cod 
4 

6 07. haciclork 

4I o/. Kinokrd 


may, therefore, be misleading if applied too 
rigorously, but in all eases they indicate the 
mimmum caloriiic value which it is desirable 
that the food supplied should possess. An 
acti^^ ^Iftld'of 8-10 years may sometimes 
consum^ food to the value of 3,000 calories 
or more per day, and a tall, active woman 
may have a higher factor than her less 
active husband. 

These indices are used to estimate the 
** man-value ” of families. Let us take the 
case of a working-class family, with three 


8 0 /.. lamb ^ 

8 o/. mm kcrcl 

I \ ptM. niilk 

bl 07. miHlon 
b.j oz. pork 
G 07., .salinoii, frrsh or 

tinned 

lj oz, vfal 
G o/. sardines 

The total daily ratkjn of 3J .ounces of 
protein furnishes 40<> (113 X3J) of the 3»ooo 
calories required. 'I'his leaves 2,600 to be 
provided by carbohydrates and fats. Fats ‘ 
being, comparatively speaking, rosily foods, 
in practice it is found that the fat con- 
sumption is low (tj to 2 ozs. daily) where 
the total expenditure on food is low, and 
high (3^ to 4 ounces) where better material 
circumstances exist. An average of 2^ 01a. 
is a reasonable compromise. This amount 
of fat funiishcs 637 calorics, leaving 1,963 to 
be supplied by the carbohydrates, a task 
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rather Inorc than fulfilled by 17I ounces 
(calorific value, 1,977). 

, The amount of fuel CtHid required per 
man~unit per day is therefore. : — 

3I ounces of protein with a fuel value of i^oo calories 
^9 fat „ ,, ^37 f» 

„ earbohydratc „ „ 1,977 .» 

3.o»4 


Chemical analysis of the body reveals 
the preseme of fourteen or more mineral 
elements, but for practical pur- 
slStsf poses the only three which need be 
^ considered arc calcium, phos- 

phorus and iron. The foods which contain 
these three mineral elements contain, 
naturally, the minute quantities of the 
other necessary but less familiar ones. 

Fruits, vegetables and milk arc the main 
sources of ail the mineral elements, as they 
are also of the vitamins, but the amount of 
each which is present in different foods 
varies enormously. A food which is a good 
source of one mineral element is often a poor 
source of others {e.g., milk, which is rich in 
calcium but pour in iron), and unless the 
diet is varied mineral salt star\'ation of one 
kind or another is almost certain to occur. 

I'he amounts of the three mineral elements 
under consideration which arc required per 
day arc : — 

Calcium, i/ao ounces; Iron, i/i,goo 
ounces; Phosphorus, i/io ounces, 
and the cost of supplying these amounts 
from different foods is shown in I'ablcs V., VI. 
and VII. 

It is impossible to give any definite figures 
as regards cither the vitamin content of 
« different foods or as regards the 
minimum quantities required to 
maintain health, but it is known tliat some 
foods are better vitamin foods than others, 
and from the list provided it should be 
possible to make a suitable selection at any 
time of the year. The question of a balanced 
diet, which is supremdy important, is dealt 
with later. 

COST OF FOOD 

It has been shown that all food require- 
ments come under one of four heads — energy . 
value, protein, mineral salts and vitamins — 
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and we have now to prepare graduated )isis 
showing which foods supply each require- 
ment at the lowest possible cost. By com- 
paring the actual food consumed with the 
items given in these lists, it can at once bf 
seen whether there is likely to be deficiency 
of any one requirement or whether too much 
is being paid for it. 

Market prices vary considerably from weel^ 
to week, it is true, but adjustments to the 
Ibts due to price changes are easily made. 
For example, when cheese is is. 4d. per lb. 
the cost of 1 07 .. of first-class protein is 4d. 
If the price is reduced by a half to 8d. per 
lb., then the cost of the protein ration is 
reduced to sd., and, on the other hand, 
if the price should advance to 2s. 8d. per lb., 
the daily protein ration would cost 8d. In 
order to simplify the problem as much as 
po.ssiblc no analyses are quoted. Table II. 
shows the price per lb. of a large number of 
foods. These prices have been used in the pre- 
paration of Tables I II. to VII. and are given 
so that adjustment due to price changes may 
be made when necessary ; Tables III. and IV. 
give graduated Ifats showing how the costs of 
the daily enei^ ration and of first-class pro- 
tein vary, and Tables V., VI. and VII. simi- 
larly treat calcium, phosphorus and iron. All 
values have been worked out on the raw 
foods, but allowance has been made for. 
waste due to bones, shells, pi]M and so on. 


Vitamins. 


TABLE II 

Cost per Ih. of Foods used in Construction of Tables 
— •VII. 


III.- 


(E, English ; I, Imported) 


Food. 



Cost /lb. g 

Brrf 



E. 1. 

Ribs . . 



IS. 5d. lod 

Round, lean . . 



IS. dd. IS. 2 d. 

,, medium fat 



IS. 8d. IS. 2 d. 

„ fai . . 



IS. 8d. IS. 2d. 

Corned Beef . . 



IS. o]<% . 

Suet 



IS. 2d. 

Beef, Salt 




Brisket • • 



ns. 6 A. 71L 

Flank .. 



lod: . * 6d. 

Veal 




Breast .. 



lod. 

Loin • . 



IS. 8d. 

Neck .. 



i». 6 d\ 

Mutton 




Le^ 



ss. od. u. 6d. 

Loin • . 



9s. od. IS. 4d; 

Neck 



IS. 4d. iM. 

Shoulder 



IS. 7d. lod.' 




FOOD REQUIREMENTS IN DIFFERENT OCCUPATIONS 
An exhibit designed by the Gert^n Hygiene Museum. The Inures on the left show the daily output of 
energy*— ancig therefore! the relative food requirements— in dificrent occupations ; in the centre arc the 
woodcutter and the football player ; towards the left, the tailor and the cobbler ; towards the right, the typist. 


Food. 

Lamb 


. . 

Loin , . 

a a 

• 9 

Shoulder 



Poultry 

(ihirken 



Duck . . 



Goose . . 



Turkey 



Rabbit, fresh . . 



„ tinned 



Pork 

Lejt 


• » 

I.jOin, middle . . 



Shoulder 



Bacon, average 



• Ham ,, 



Fish 

• Cod .. 



Cod Steak 



Haddock, fresh 



„ smoked 



Hake 



Halibut 



nerring, fresh 



„ kippered 



,, Uhsate.r 




MacWfcl 



Plaice#.. 



Salmon, fresh 



,, tinned 

• 9 

• 9 

Spruu r. « . . 
V^iting 

♦ • 

9 9 

• 9 

Whitebait 



Dairy Foods 

EgKSt duck 

« * 

• • 

,, hen • . 

9 9 

• a 


Cost/Ib. I'Ood. 


K. f. 

Dairy Foods Confd. 

as. od. IS. fid. 

Milk, whole .. 

9s. od. IS. ijd. 

IS. yd. tod. 

,! skimmed 

IS. yd. 

„ conclcnscii 

IS. fid. 

,, condensed, sweet 

IS. 3<1. 

Butter . . 

IS. lod. 

Cheese, averacc 

Bd. 

Lard , . 

IS. 2d. 

Margarine, animal . . 

IS. 4d. 

„ vegflablr . , 

Fruits 

IS. lod. 

Apples 

IS. 4d. 

Bananas 

IS. fid. 

Cherries 

IS. 7:1, 

Lemons 

9d. 

Oranges 

iod.p 

Pears , . 

8 d. 

Plums . . 

9d. 

Strawbcrrie.s . . 

IS. od. 

Fruits, Dkikd 

IS. 6<1. 

Currants 

fid. 

Dates . . 

lod. 

Figs 

9d. 

Prunes 

fid. 

Sultanas 

5d. 

Kai.sins 

IS. od. 

Nu’is 

3S. fid. 

Almond.s 

If. id. 

Brazils 

3 d. 

Hazelnuts 

6 d. 

Walnuts 

3d. 

Vecbtables 

3S. fid. 

Asparagus , . . • 

Beans, scarlet runner 

21 . 9 d. 

„ butter . • 


f.!usl/lb. 


2 |d. 

( 6 d. quart) 

( 3 d. fpiart) 
as. od. 
as. id. 

IS. lod. 

i.H. 4d. 

IS. 4 d. 

1 id. & Ls. od 
• 7<1. 


fid. 

Ud. ( 5 ) 

IS. od. 

4d. 

(l -- ^-rjOX.) 

3 d. 

• (kl. 

Bd. 


8 d. 

3d. 

bcJ. 

ckI. 

ad. 

fid. 


IS. od. 
If. od. 
IS. od. 
lod. 


ss. 6 d. 
4d. 

3 d. 


* 3*3 
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Group. 

I. 

• 

Foods. 

White flour, wholemeal flour ; 
oatmeal ; haricot brans. 

Cost of 

1 ,000 Cals, 
less than 
2 d , 

*2. 

Tapioca ; bread (white and 
wholemeal); rice; margarine 
(veg.) ; macaroni ; sago ; 
peas (dried). 

2d.— 3d. 

3 - 

Dates (dried) ; lentils (dried) ; 
margarine (animal) ; butter 
beans (dried) ; cornflour. 

3d.— 4d. 

4 - 

Suet ; figs (dried) ; lard ; 
sprats ; beef brisket (I.) ; 
BEEF FLANK (salt, 1 .); raisins ; 
treacle. 

4 d.— 5 d. 


Group. 


Beets . . 


• • 


5- 

Cabbage 


• • 

2Ad. 


Carrots 


• t 

lid. 

6. 

Cauliflower . . 



4 d. 

Celery . . 





Lettuce 



lod. 


Onions 



2d. 


Parsnips 



lid. 

y. 

Peas, giTcii 



VL 


Potatoes 



lid. 


Spiriac h 



4 d. 


1 omatoes 



M. 


Turnips 



I }d. 

8. 

Watercress (id. Iniru 



is. 4(1. 


VKfiETADLFS, DkiLD 
< IN'cTs 


•id. 


Lentils 



4. Id. 


Beans, haricot 



2j-4jd. 


„ brcjiid 
(jHf)C.F.KlLS 
lii.sctiiLs, aver.ige 



1 111. to 2s. ()d. 

9' 

Bread, white . . 



2Ad.‘ 


,, whfilemrjl 



2 Ad. 


Chocolate, average 



ss. od. 

10. 

Cocoa, average 



2 s. od. 


(Cornflour 



(ill. 


Flour, white . , 



did. 


„ wholemeal 



2Ad. 


Honey 



lod. 

II. 

Jain, average . . 
Marmalade . . 



I od . 



0(1. 


Macaroni . , 

• • 

• 1 

4 U. 


(Jattneal 



2 Ad. 


Rite .. 



:iAd. 


Sago . . 



4 d. 

12. 

Sugar . . 



3 ld. 

'Tapioca 



.id. 


Treacle 



tid. 



I. CiOST OF Knf.roy Ration 
• TABr.i: 111 

Co^t of ifOtw Calorie Portion\ of Some Common Foods. 

{Note.- l*rii*c.s air graduated in 'Tables III., and IV.; 
tliut is, foods appearing at the beginning; of 
each group are cheaper itian lliose appearing 
later. "Thus in (iroup 3, 'Table 111 ., dales 
sii]iply 1,000 calorics for 3d,, cornflour for 
3 J«) 


Foods. 


Cost of 
i^coo Cals 

Potatoes ; currants (dried) ; 

LAMB DREA.ST ( 1 .) 5 d. — 6d. 

Marmalade ; butter ; salt » 

HEKRiNc; ; parsnips \ sultanas; 

BAf'.o.N ; honey ; beef brlsket 
(salt, 1.) 




Artichokes (Jerusalem) ; bi.s- 
f nits ; BEEF FLANK (salt, E.) ; 
almonds ; brazils ; walnuts ; 
prunes. 


6d. — yd. 


yd.— fld. 


Milk (whole) ; arrowroot ; 
butter beans (fresh); uiieksk ; 
cIk>« oiate ; iairi ; skimmed 
milk ; href brisket (E.) ; beef 
ribs M.) ; iKEsii iiERKtN(;s ; 
carrots; corned beef. Ad.- 


lod. 


Beef flank (E.) ; cocoa ; 
MALki’RF.i. ; lamb breast (E.); 
goose; leg of pork. 

Ham ; turnips ; apricots 
(dried) ; bloater ; kipper ; 
polk loin ; beef ribs (E.) ; 
veal breast ; h'goflamb (1.) ; 
plums. 

Oranges; rabbit; peas (fresh) ; 
onions ; lieets ; salmon (tin- 
ned) , leg of niuitoii (1.) ; 

round of 1 


cabbage ; leg of lamb (E.) ; 
T beet (E. av.). 


Pears ; leeks ; grapes ; scarlet 
runner beans (fresh) ; bana- 
nas ; leg of mutton (E.) ; 
apples lemons ; WTiniNO ; 
cauliflower ; chicken ; cod 
si F.AK ; loin of veal ; .smoked 

HADDOCK ; FKF.SII HADDOCK. 

Clhcrrics ; vegetable marrow ; 
s]>inach ; salmon (fresh) ; 
celery ; cod (whole) ; straw- 
berries ; ECUS ; rhubaib ; 
iiALirtciT ; PLAICE ; toniaioes; 
TURBOT ; SOLE ; Iciluec 
( 1 1 j. 5.i.) ; peaches ( 1 2s. isd .) ; 
pineapple (iresh) (lyj. 6 d.) ; 
aspcTiagus i£i 45. 6 d.), 


lod.' i/- 


1/.-1/6 


1/6—1/11 


a/ — 3/. 


above 

3 /- 


It must be remembered iliat the energy 
requirement is only one requirement oi#t of 
four, and that the protein ration, mineral 
salts and \itamins are all equally 'important 
and must be considered when ^ty* diet 
schemes are being planned. Even reifiember- 
ing this, however, several facts stand out . 
quite prominently : — • 

(1) The daily caloric requirement per man 
(3,000) may cost as little as 4|</. or as mudt as'^ 
4r. 6(/. 
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(a) Cereal foods, dried fruits, 
pulses and one or two of the 
cheaper varieties of iiupoitcd meat 
are the chcafcst energy foods. 

(3) Tuber vegetables (potatoes, 
parsnips, etc.) are cheap sources 
of energy, as are onions and carrots 
^hen clieap. In general, lunvever, 
fresh fruit and vegetables appear 
among the dear energy ibods. (See 
discussion on Tables VI. and 
VII.). 

(4) On the whole, dairy products 
occujjy Ji very fa\t)urable ])osition 
(see note Ui Hi.). 

(5) Meats ami fish, and especially 
the latter, arc anta/ingly dear 
sources t)f energy .a surprising 
discos cry in \i«‘\v of tin* fact that 
from 3.‘i-4o per cent, of all money 
which is spent on (utul is spent 
on these two items. 

a. (;o.sT OF 1 ’rotmn Ration 
! AUt.t: l\’ 


Common* 



Wf»Slc. Pre^orv 

c.r:rrii:23w^t.i. 


Mpinl fMtIllk 
C»Wr»ftr.N/ftlut 


Cost 1/ i oe. oj h'irsf~cl«\s Ptolfin fiom 
Difffffnt Foods, 



( lost 

Cost of 
wcicrlit 

Fotxl. 

per 

yicldinj^ 


lb. 

1 oz. first-ilass 

1. Sail lf<*rrincf .. 

Gd. 

protein. 

ijd. 

2. Skinuned Milk 

lid. 


Macknrl . . 

r,d. 

3ti. 

• 4. C Cheese 

IS. ad. 


5. Wliiliiifir . . 

Gd. 

^ All. 

h. Smokocl Haddock 

lid. 


7. iiloatrr 

od. 

3 id. 

8. Vc*al» brrast 

lod. 

4 d. 

9. Milk, whole 

2id. 

4 ld. 

la.^Kippers 

lod. 

4 ld. 

1 1 . (]c)d 

9 d. 

■sid! 

12. Miilton^.) 

IS. ^d. 

13. 

14. Lamb (L) 

IS. 4 d. 

5 id. 

IS. Gd. 

P- 

15. Pork 

IS. Gd. 

8d. 

10. Munon (E ) 

IS. 8d. 

8d. 

17. Halibut .. 

IS. 6d. 

Sid. 

18. Ham# ^ . 

»s 7d. 

8|d. 

19. Leg of I ainb (E.) 

2s. od. 

') 4 d. 

20. Plaice 

IS. od. 


^21. Bacon 

IS. 6d. 

IS. id. 

22. Turbot 

IS. 8d. 

IS. i|d. 

23. Sole 

25. gd. 

IS. 3 id. 

24. Eggs 

2s. qd. 

IS. sld. 


Cmriesy] (" PifI Jot (*/ UtlluiH," J, S. 

( (riUMttu fr Nmstdt, IM ) 

The available foods fiom which the first- 
cla-ss (.iiiimal) protein tan be securetl arc 
.somewhat limited in number, btij even with 
a restricted choice the cost ttf the daily jm»tcin 
ration may \ary between ijt/. and ijr. sJrf. 
I'his means that w'ilh a family of 4 (man- 
value 3.2b) the roil of weekly JirH~fla.\f protein 
required may vary between 31. 1 1 d. e/nd 33^. fyd. 
3. Mi.nfmai. Salts 

l^nless care in the selection oT food is 
exert ised, there is a danger that mineral 
.sails and vitamins will mtt be secured in the 
required amounts. It is, therefore, worth 
while to compare the. best sources of these 
requirements in a similar manner to that 
already used ftir total energy value and first- 
class protein content. To increase the value 
of the tables showing the results of these 
comparisons, the ap[irf)ximatc weight in 
pounds of each particular food material 
yielding the daily mineral ration has been, 
inserted (column 2). 
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PLANNING THE FAMILY FOOD BUDGET— I. 

Typical expensive foods with energy values similar to those of the cheaper foods shown on the 

opposite page. 


U’ABLE V TABLE YI 

CoU of Securing Daily Calcium Ration from some Cost of Seeming Daily Phosphorus Ration from some 
Common Foods, Common Foods. 


• 



Weight 

C^ost 



Weight 

Cost 



Cost 

epntg. 

of 


Cost 

contg. 

of 

Food. 


per 

daily 

daily 

Food. 

per 

daily 

daily 



lb. 

ration. 

ration. 


lb. 

ration. 

ration. 

1 . Turnip Tops 


3d. 

12 oz. 

9 d. 

I . Beans, dried 

2^.- 



9 . Beans, dried 


ajd.- 




4 jd. 

1402. 

aicT. 



4 jd. 

i 3 <»- 

3 Jd. 

2. Oatmeal .. 

2)d. 

I lb. 

a|d.* " 

3. Cheese 

a • 

«/4 

4 oz. 

4 d. 

3. Flour, wholemeal 

2|d. 

lilbs. 

3 |d* 

4. Milk,Sviiole 

a • 

a|d. 

1.6 pts. 

5 d. 

4. Peas, dried 

4 d. 

I lb. 

4 d. 

5. Parsnips 

• ■ 

lid. 

5*bs. 

7 ld. 

5. Lentils, dried 

4 id. 

150U. 

4 ld. 

6. Cauliflower 

• • 

4 d. 

2 lbs. 

7 id. 

6. Breads wholemeal . . 

aid. 

ai lbs. 

6d. 

7. C«arrots .. 

• • 

I id. 

Silbs. 

8d. 

7* Fish, cheap 

4d. up 

a lbs. 

8d,up 

8. Turnips . • 

• • 

lid. 

Silbs. 

8d. 

8. Flour, white 

ad. 

4ilbs. 

9 id> 

9 . Oatmeal .. 

• • 

a|d. 

3* lb... 

8id. 

9. Cheese 

1/4 

la-oa. 

tod. 

10. Figs, dried 


6d. 

lilbs. 

■ gd- 

10. Parsnips .. 

lid. 

«llt>. 

I old. 

II. Wheat, whole 


ad. 

Silb*. 

loid. 

11. Breads white 

aid. 

4 lbiN« 

'ltd. 

12. Peas, dried 


4 d. 

3 lbs. 

I lid. 

12. Milk, whole 

aid. 

4ilbs., 

1 id. ' 

13. Breads wholemeal 


aid. 

5 lbs. 

I/- 

13. Potatoes .. 

lid. 

9 lbs. 

i/ii 

14. Dates 

a s 

4 d. 

albs. 

»/- 

14. Carrots .. 

lid. 


>/ 4 i 

15. Celery 

• • 

3d. 

4 lbs. 

i/oi 

15. Almonds .. •• 

I/- 

ailbl. 

1/6 

16. Spinach .. 

• • 

4 d. 

3 ilb.. 

I /I* 

16. Turnips .. 

lid. 

13IIM. 

i/ 7 l 

17. Cabbage •• 

< 1 

zjd. 

61 lbs. 

i/ 3 l 

17. rigs 

6 d. 

31 lbs., 

m 

18. Onions .. 

• m 

ad. 

7 ilb». 

«/ 3 l 

18. Raisins .. 

6d. 

4 lb*. 

, a/* 

19. Breads white 

m m 

aid. 

9 lbs. 

I/IO 

19* ^88* 

s /9 

ailbs. 

7/». 

90. Raisins , • 

• • 

6d. 

41b.. 

a/- 

^ 20. Meat, average . . 

1/6 

slbi. 

s/» 
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TABLE VII 

Cm of Securing Daily Iron Ration from some Common 
Foods. 

Cost 

Cost conig. of 

Food* TOr daily daily 

lb. ration. ration. 

I. Beans, dried 2td.- 

_ ... 4id. 7J02. ijd. 

a. Peas, dried .. 4d. 91 ^Id. 

3* Flour, wholemeal 2|d. '?} Ih. 3jd. 

4. Dates .. ..3d. <9ioz. 3 ld. 

. Spinach .. .. 4d. 'Sox. 3ld. 

. Potatoes .. .. ijd. 3' lbs. ijd. 

. Bread, wholemeal aid. allbs. bid. 

. Figs , , bd. 18 nz. b|d. 

9. Cabbage .. a{d. 3] lbs. ijd. 

10. Bread, white ,. a|d. jlhs. iioz. gid. 

It. Carrots .. .. i|d. (>ll)s. looz. lod. 

I a. Prunes .. gd. 1 lb. a oz. lotl. 

13. Pannips .. .. tjjd. Gibs. inoz. lod. 

14. Raisins .. .. Gd. i}lbs. toid. 

1^. Currants .. .. 8d. i lb. 5 oz. lojd. 

iG. Turnips .. .. ijd. 8i lbs. i/oj 

17. Oniofis .. .. ad. Gibs. 10 oz. i/i 

18. Fish, clirap ..4d. up 3 lln. i/aup 

ig. Almonds .. .. i/- ijlljs. 1/7 

20. Meat, average . . t /6 i lb. a oz. 1 /g 
at. Milk, whole .. ajd. 13} lbs. a/g} 

aa. Cheese .. .. 1/4 ajlbs. 3/5 


Three points are brought out quite^arly 
by an examination of Tables V. to ^I. 

(1) The very iav'ourablc position occupied • 
by milk and dairy products. Thdr value 
as a source of energy and of lirst*t'lass protein 
lias already been stressed, and it is obvious 
that as sources of phosphorus and calcium 
tlicy occupy a position which can hardly be 
taken by any other food. The iron content 
is low, but the little iron that milk and cheese 
contain is in a form that ran readily be 
utilised by the body. In the case <»f meat 
and some otlicr foods, the iron is prcseitt 
mainly in luenioglobiii (the red colouiing 
matter of the blood) or in some other form 
which cannot be easily, and is certainly not 
wholly, used by the IxaJy. 

(2) The advantages of wholemeal bread 
and cereals over white flours, etc. As sources 
of all three elements under discussion, whole- 
meals appear much nearer the beginning of 
the tables than do refined products. Where 
economy is necessary, the use of wholemeal 
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foods^igiay be 
ill-hcahb. 

( 3 ) The great value of vegetables as souncs 
of the mineral salts. 

Vitamins 

As has already been said, it is impossible 
to give the adual viiamin (oriiein of foods, 
but it is possible to say that some foods arc 
much better sources than others. A list 
showing the relative vitamin content of the 
more common f<K)ds will be found on page 

3. Acid V'KRSus Alkali 
Wi' are. now ^ilinost in a jxjsiiioii to frame 
complete rules iVorn which it will be possible 
to select a dic't satisl’ying scienlilic rcfpiire- 
inents and at tin* same time adjiistable to 
the amount that can be spent on Ibod. Before 
we can do this, however, one further point 
must be niad(‘ clear. Healthy blood is 
slightly alkaline and, if health is to be pro- 
scTved, it must be kept slightly alkaline. 

ne«'ossary tliat the diet 
of foods which contain 
than of foods which 
of acid-l'onning sub- 
staiK'es. Fortunately most foods are quite 
distinctly one or the otlmr, and can be 
tabiilatc'd as acid-formers or alkali-formers. 
The correct diet ruhvs, it may be added, arc 
easy to memorise and apply, in spite of the 
appanait compli'xity <4'the problc'in. 

TAHL.li VIll 

Add' forming, and Alkali-forming Foods. 

Alkali -t'ormirig Foods. 


lb ensure this it is 
sliould consist more 
an alkaline reserve 
contain an exci^ss 


Acid-rormiiig Foods. 
Animal fats («xccpl 
milk and its products) 
Cicrcal fc^ds 

Fish 

Meats 

Poultry 

Cranberries, plums 
and prunes 

Most nuts 


aptly been described as protective foods-; 
acid-forming foods sometimes being de- 
scribed as destructive foods. Since there is 
a choice of sc\cnly or more f«uits and 
vegetables it should never be difficult ti^ 
pro\idc a suitable variety of alkaline- 
fonning OkkIs at a reasonable cost. 

THE ECONOMICAL DIET • 

Items such as rent and rates are per- 
manently fixed, but the question has been 
raised as to what proportion of the 
income should be spent on food. 
Obviously the lower the income 
higher will this proportion be, and the 
folK)wing suggestions (by the Russell Sage 
Foundation) have stood the test of ex- 
perience : — 

TABLI-: IX 

Perrenlages if Income to be Spent on Food. 


Amount 
to be 
Spent. 

the 



Pfirrnlagc 

Total 

Daily 

( k)st 

Annual 

per 

per 

total 

per 

Inromc 

yi'ar 

year 

(family of 

1 ,000 


for 

for 

5 : man- 

C'alorics. 


fofxl. 

food. 

value (S) 


£ 


£ s- 

s. ci. 

d. 

1. 125 

55 

GB If) 

3 9 

3.8 

2. 200 


9* 5 

5 0 

505 

3- 

■IT)'* 

112 10 

(> 2 

<) 25 

4- -'73 


122 10 

B 9 

6.8 

.3- 300 

4^.b 

*35 0 

7 4i 

7-5 

<>• 375 


! 0 

7 7 

7t>5 

7. 501) 

•jo.o 

1 f,o 0 

» 3 

»-35 

Where the oust per i.ooo 

ealorics must uot 

exceed 

3.{W., it is 

obvic^us 

that the 

number 


Milk and its pnKlucts 
All fruits (except cran- 
berries, pliirm and prunes) 
Ail vegetables 
Iwpecially \:ilu.'ible arc : 
Apricots, cabbage, c ar- 
rots, dales, grapefruit, 
lemons, lettuce, olives, 
oranges, parsnips, pine- 
apples, potatoes, spinach, 
tomatoes and turnips. 
Note Refined cereal foexis have a distinctly higher 
acid excess than the natural wholemeals. 

An cxaniination of this tabic reveals the 
interesting fact that the foods which contain 
an alkaline reserve (milk, fruits and vege- 
tables) arc also the main sources of vitamins 
and mineral salts, Tlicy have lor this re<ison 


Suggested 

Diet 

Rules. 

followed, 

definitely 


of foods available will be some- 
what restrielcd and, if the average • 
food habits of tliis country arc 
the resulting diet will be v^ry 
acid-forming. By restricting 
expenditure on meals and fish, however, and 
incTCiising the expenditure on fruits, v'ege- 
tablcs and milk, a greater variety can be 
secured, and also a diet which is morjc^in 
accordance with scientific principles. Com- 
parLson of a typical workingp<4d.ss budget 
with a revised suggestion for tRc sS^v^c family ^ 
vv'ill make tliis clear (Tables X. ajnd XL). ^ 
The revised budget has a greatly increased 
vitamin content ; the predominant acid 
character of the typical buoget has been 
abolished, and the mineral elements supplied 
have been brought much nearer the desirable 
standards. 
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TABLE X. 

A Typical Workingnlass Food Budget ami its Revision. 


'I'ypical Budget. 


Food. 

.\inount. 

Cost. 

Milk 

6' pints 

IS. lid. 

Milk, condensed 

1 tin .(') 0/.) 

ijd. 

Sugar .. 

5 lbs. 

i.s. 4Ad. 

Beef, iinportixi . , 

4 A lUs. 

.IS. lod. 

Onions 

i lb. 

.Ml. 

Bacon . . 

ilb. 

c,d. 

Margarine 

2 lbs. 

is. Jll. 

Potatoes 

14 lbs. 

IS. «id. 

Jam 

1 11). 

IchI. 

Tea 

A n>. 

i«t. ud. 

Lard 

I lb. 

I.s. .p). 

Cheese . . 

A lb. 

7 «b 

Cabbage 

i lb. 

2.Ui. 

(^UlTUlllS 

1 lb. 

lid. 

Flour, wliite 

28 lbs. 

.IS. »d. 

Dripping 

i lb. 

3d. 

Oatmeal 

•2 lbs. 

.vL 

Yeast 

•2 0/.. 

ri*b 

Rice 

A lb. 

2d. 

1 lei lings 

lA lbs. 

I.s. txl. 

Suet 

4 OZ. 

3 Ad. 

Egjjs 

•\ iO 0/.) 

<)d. 

'Foi At. 


‘2;,s. ti^d, 


Revised Budget. 


Mifk .. 

ClhcTSvC . . 

( labhage 
Turnips 
Potatoes 
Spiiiatli 
Oni(rns .. 

• Raisim . . 

% Bean.s, diird 
Oranges 
Apples 
Herrings 
Ba( on . ^ 

»» 0 >riied beef 
ikigar - . 
Margarine 
Tea •. 

Oaunc^l ^ 

Flou^ wholemeal 

Eggs 

Rice ,• • • 
Dripping • 

Jam 

Yeast 

Macaroni 


An^ouiil. 

//? ftwt\ 
Ki lbs. 
y lbs. 
a lbs. 
la lbs. 


I lb. 

1 lb. 

I lb. 
lbs. (I a) 
a iliH. 

I lb. 

h lb. 

1 tin ( la o/.) 
Tj lbs. 
a lbs. 
i lb. 

3 lbs. 

■ I Jb. 

9 lbs. 

1. 1 lbs. 

2 •'.! O / ) 

i 111 . 

iib. 

1 lb. 

2 OZ. 

1 lb. 


Total 


/|S, lid. 

IS. ;,Ad. 

.vb 

IS. tul. 

bd. 

.|cl. 

PhI. 

y<i. 

J.S. ocl. 

?)<]• 

I 9*1 
!.s. 4.^d. 
IS. ad. 

IS. ikI. 

7i<j. 

IS. ^d. 

IS. io|d. 

2s. ad. 
Gd. 
ad. 

hkI. 

^d. 

4d. 

25.S. Bd. 
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I/. 5. HaMridn^, M.Se, 


GRRAT imrrAlN'S IRUIT SUPPLY 
A chait shiTwing the times of the year at whkb 
apples— fr«>ni different sources — arc ino'^t plentiful 
— ami therefore ihcapcit. i Adopted from the 
Aiifintry nj Agricultw c ond Fislmici Report on Fruit 
Moikcting tn linglond and V^'alci), 


TABI.i: 

XI. 


( luitipat belli rrti the / n'o 

Food Hud gels 

given in 

'J able 4 

V. 



'] ypi( al. 

RevisceJ. 

Ccot of 1,000 ('alniies 


;jvvL 

C.lalori< s supplied pi.r <hiy, 

per man-unit 

3,002 • 

3.0i<0 

CaUiuni lalion snppnefl 

daily 

I / 3 O OZ. 

1 /a.j o/.* 

Phosphorus tat ion supplied 

I / 1 ti OZ. 

1 /<) OZ. • 

daily .. ■ 

Iron ration supplied ilaily 

ri 

13 iriK.* 

Aiiioiinl spent pc*r week on _ ^ 

milk and its pKKluc ts . . 

as. icmI. 

5H. iija. 

Amount spent per v rek on 

fruit and vegetables 

as. 9 Ad. 

4.S. lod. 

Ainoiiiit .spent per we<‘k on 

meat and lisli 

7.S. nxl. 

3s. od. 


♦ ah, '^30 iiiiliigrains are equivalent to an ounce, 
'liiis is a more c onvcTiieijl method of dealing 
with the iron frriuircinenl.s than working 
a very small fra«'lic>n of an ounce. The dc* 
sirabic daily ration uf iron is 13 niiiligrams. 


*3^9 
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A ccmsldcration of the last three items in 
each emumn brings us finally to the suggested 
diet rules, which should bf fallowed whether an 
economical or a more expensive diet is being 
planned. 

(1) One pint of milk should be provided 
per person per day, 'I'his should be the 
irreducible mininmm and, in the case of 
children, an effort should always be made 
to exceed this figure. It has been shown 
(Tables III. to VlII.) that milk is the 
cheapest and best “ all round ” food avail- 
abk;, and it is the fot»d par excellence for 
making gt)od deficiencies in the rest of 
the diet. 

(2) Wholemeal cereals should always be 
used in preference to refined cereals. They 
arc a much cheaper insurance premium 
against ill-health, and, in addition to being 
far mt)rc et:onomic.al sources of vital mineral 
elements than are refined flours, etc., they 
contain valuable stimulating roughage 
and are quite definitely less acid-pro- 
ducing. 

(3) I’he more economical the diet must be, 
the larger must be the amounts s()enl on 
cereal foods. I'his incrciised expenditure on 
cereals must be deducted fnjm tint amount 
spent on animal fotals, and not from that 
reserved for fruits, vegetables and milk. Tabha 
X. and XI. sliow that where strict economy 
is ncccssar)’ an rx|)enditure <m cereal foods 
of about 30 per cent, of the food allowance 
secures a diet which is approximately 
equal to the theoretical scientific, require- 
ments. 

(4) .‘\pnrt from the expenditure on cereal 
foods, the food allowance should be divided 
into three approximately equal parts, of 
ysrhich 

(a) One part, or more, should be spent 
on milk and its products. 

{b) One part should be spent on fruit 
and vegetables. 

(c) One part, or less, stiould be spent on 
meat and fi.sh. 

In all circumstances the maximum possible 
amounts of protective foods should be used, and the 
minimum necessary amounts of the destructive or 
acid-forming foods. 


The fact that a selection of food is being' 
bought which, taken as a whole, fulfils 
Construe- scientific requirements, docs not 

tion of entirely solve the problciigi. ' Each 

Menus, jigg iq be divided into seven %, 

days, and each day into three meals, all of 
which have to be satisfying and — equally aa-,- 
important — attractive. Because spinach, for , 
example, is a very valuable food, it might 
be thought that it should be introduced into . 
the dietary on every possible occasion, in 
spite of the fact that it is a very difficult 
vegetable to disguise and, to many people, 
really repulsive. The skilful cook works on 
rather different lines and, by serving meals 
which arc at the same time scientifically 
correct, attractive and varied, achieves her 
aims without her family even suspecting that 
they arc to some extent subjects of a dietetic 
experiment. 

'I'lie type of meal to be provided depends 
on the season, and on the size and age of the 
family ; but certain broad principles should 
always be borne in mind when meals arc 
bring planned. Every meal, almost without 
exception, comes into one of two typc.s, (a) 
meals which consist cssentiaiiy of carbo- 
hydrates and fats (such as breakfast) and 
(A) meals in \yhicli proteins and carbo- 
hydrates predominate (such as dinner). 
There are sound physiological reasons why 
meals should not consist of one type of food- 
stuff only, or why mixtures formed prin- 
cipally of fats and proteins should not be 
used. The following rules on the construe-^ 
tion of menus, adapted firom Professor M. S. •> 
Rose's Laboratory Handbook for Dietetics (Mac- 
millan), should be followed. 

First think of each day as a whole, rather 
than as three separate meals. Then arrange 
the menus so that the principal types of fo^ 
material (carbohydrates, fate ai^proteins) 
are fairly etenly distributed ova* ^ay. 
For example, do not concentrate all the 
protein into one meal by serving meat, 
fish and cheese t<^ether. , • 

Next, do not serve the same dish twice on 
the same day — ^in fact, except for staple foods ^ 
such as bread and milk, try to avend even .. 
serving the same food twice. It would be a 
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An exhibition showing, in th^ centre, the statutory scale of provisions on board ship for one seaman 

for a week. 


mistake, for example, to begin dinner with 
tomato soup if a salad containing tomatoes 
was to appear later. Each dish should vary in 
colour and flavour from that scr\ ed before 
and after it. Thus a highly-flavoured dish 
•should be followed by a bland and com- 
paratively tasteless one. 

Meals are usually digested more easily 
when they Ctjntain at least one warm dish, 
when it is desirable that a meal should 
be light---as liinch for sedentary workers, for 
^ampIe-Abis warm dish may consist of 
soup // even of a drink. Except with 
childrqn and hard manual workers, the 
heaviest meal of the day should take place 
in the eveiyng. It mav conveniently begin 
with soup, which in addition to being 
pleasantly warming, stimulates the produc- 
tion of ig^astric juice and so enables the 
stomach to be in..the best '* frame of mind ** 


for dealing with later courses, of the meal. 
'J’hc evening meal may conveniently iticlude 
two hot dishes, but it should not be need- 
lessly clalxirate. 'I'hcrc is no ])Oint, for 
example, in saving two green vegetables 
together, unless one is raw ; or in serving 
rice with potatoes, since Ijoih these arc high 
calorilic foods and amc used esaentialiy to 
supply energy. The custom of serving ric« 
separately as a vegetable can, however, be 
rom mended. * 

Summer and winter menus need not differ 

materially. I'hey cannot, in fact, do so if 

the advice given in earlier paragraphs oi this 
section is followed. As much raw food as 
possible should always be taken ; but it u 
usual to increase the proportion of fruits, 
salads and light dishes generally in summer, 
and to provide rather more substantial 
puddings, etc., in winter. 
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A JJATIONAL EXPERIMENT 

By MIKKEL IIIMDHEDE, Cand. Med., 
iHrector of the Danish Laboratories for Research 
in Nutrition, Copenhagen. 

It is a significant fact that man of all 
animals is the least immune to sickness and 
disease. Wild animals — according to a 
German authority-- certainly suffer from 
diseases caused by parasites, poisf)nous herbs 
and external injuries in the fight for existence, 
but are free from what 1 may call the 
“ diseases of < ivilisati«m.” Liver, kidney, 
brain and heart diseases which afTlict man 
between the ages of fifty and sixty arc not 
found in animals living natural lives. 
Cancer, the dreadful disciisc which kills 20 
per cent, of the male population of Copen- 
hagen o\er 45 years of age, is almost unknown 
in wild animals. Neither Ls it found amongst 
uncivilised humanity. 

The answer to this problem is both simple 
and— as 1 shall prove ccmclusive. Man is 
the only animal fix ing in a quite unnatural 
way. Man’s wild equivalents — the gorilla 
and orang-outang live naturally, run about 
naked, fecil on Nature’s foods, fruits and 
vegetables, and arc physi«'ally much stronger 
and healthier than his civilised countei-parl. 
A gorilla is five times as strong as a man. 

How do ^ou think our ancestors lived 
before they were afflicted (from a physical 
sense) with civilisation? In the 
Civilisatton. Ladrone Islands (South Seas) until 
A.n. I boo the inhabitants, num- 
bering 100,000 people, believed they were 
the only pcoj>le in the wc»rld. Things wc 
lt>ok upon* as indisjjensable were unknown 
to them. Fire, and its uses, had ncx’er betrn 
^seen ; of animals there were none, but a 
few birds, which they never attempted to 
capture or eat. 'I'hcy lived on fruit, nuts and 
vegetables in their raw state. As a result the 
men were phx'sically perfect. Burdens weigh- 
ing 500 ptmnds were handled with ease ; 
dbeases w'cre unknown, and senility absent 
until they reached too years or more. 
Physical fitness was a condition of marriage, 
and the tests included ability to climb a 
tree, steer a boat and various other strenuous 


bodily exercises. In or about 1600 the 
Spaniards discovered the Ladroners. Civili- 
sation followed ; the islanders were forced 
to clothe themselves, to live in houses, and 
eat cooked food ; meat was introduced into^ 
their diet, and alcohol and tobacco forced 
upon them. 

The result of these measures is that in 
300 years the population of the Ladrone 
Islands has dec reased from 100,000 strong 
and healthy people to 9,000 degcncjate 
wrecks. The average death age was 100, 
now it is 40 years. People living according 
to Nature’s laws arc now almo.st unknown. 

It is only in the centre of tlie great islands 
of the Pacific that they can be found. 
Civilisation is a curse in so far as physical 
health is concerned. 

The main point of the above description 
of the Laclroiurrs Is not that pc'ople, living in 
Naturc;’s way are destroyed by eix'ilisation, 
but that the factors which so injure their 
physical health must be detrimental to 
civilised people to-day. 'Phis is an alarming 
fact. I .shall now analyse .some of the mure 
harmful factors of the civilisation of to-day. 

hirst there is tlie art of cooking. If a 
person did not get at least one hot meal 
a dtiy, he would think he w'as marching to 
an early death. Why ? There is not one fact 
which can prove that hot c^r cooked food 
is belter than cold or unccx)kcd focjd. 

My e.xperience, after years of research 
and obscrx'ation, is that there Is not a better 
diet than one composed of coarse bread, 
butter and fruits. In my travels I have often^ 
lived for a long time on this diet. 

The ingredients are Ixith cheap and easy 
to obtain. Black bread, butter and bananas 
arc all I want or need. If for a few d^ 
circumstances compel me to revert to an 
hotel diet I do not feel, nor 1, at all 
well. The chief difficulty in 'traliplliDg — 
from a food iwint of view' — is to find ^ g^d 
bread, h'nglish bread for instance is very 
bad. • 

Soft cooked food spoils the tcetA. Professor 
Blunchli, of Zurich, after some interesting \ 
research work in Brazil found that Indian 
tribes which knew neither cooking,' nor flour 
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tnills, and were untouched by civilisation, 
had perfect teeth, but, on tlic otiicr hand, 
tribes partly civilised for only two genera- 
tions bad hollow and bad icelli. 

Let us anuKse food. The three main 
elements in food arc proteins, fats and c.irbo- 
hydratc.s. l‘’oc»d values arc; ineasuivd in 
calori(*.s. A large caloric is the amount c»f 
heat reejuired for warming a litre of watc-r 
to one degree of (Iclsins. One gram of 
I)rutt!in contains four calories (net), one 
gram cjf fat, nine, and one gram of c.irbo- 

Iiydraics, four calorii’s. Protein and carho- 

hydrates ha\c llR-relorc an e<]ual talorie 
value, hut tlicTe is this important dilVereiu e : 
to buy protein (meat and Ibr inNt4nH*e) 
costs on an averaj^e lo to -20 times as mm h as 
earb(>hydrat(‘s 1 bread, potatnc '*, 4*tt Why, 
therefore, do you j>ay -io linu's mon' for 
your calories tlian you nerd ? 

I'hc more imporiani reasons include*, 
firstly, the i ra/e for variety in taste* eif 
iliHerent foods; sctoiully, eustoni ; .eiici 
thirdly, that seience mistakenly be'lieved 
thirty years ago that a gnnvn-up man shcnild 
liavc 100 grams of digestible protein a days, 
and tlial half ed' such prote'in ought le» l)e 
from animal fiiods whie h was of rnue li JiigheT 
value. Recent reseanheji have prove-d this 
tliiriy years old dictum to be wrong, li is 
not neecssary to have 100, as vo grams 
protein are sufficient, and ve*g<*labh: and 
animal proteins have the same \ ahie. 'f liere:- 
forc we nee*d not worry as te) the form in 
» which we ge't our j>rolcin. A.s long as the 
food has a sufficient caloric, vitamin, and 
mine'ral value the prejlcin fractiejn neexl neg 
trouble us. 

Science in its experimenls of yeai-s ago 
Jiad not man for its model so much as dogs, 
cats and rats. Rais are certainly interesting 
animals'i'Vom the experimental point of view, 
bU^'as l*f>ften point out when lecturing to 
farmers, if science were asked to find the 
food which best suits cows, they would 
hardfyf experiment <m these .smaller animals 
to obtain their data. 

Modern experiments in Denmark have 
caused, some sensation, because in order to 
find b^ic food values wc used men for 
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'l lu* nvcrajLjc pc'iceni;it;c of I he iliircrctit chemical 
(.imsmucnis of a poiaio fcdihlc portion) and the 
loss entailed hy cixilung. 

our rest arch work iii.stt .ul of rats. It is an 
incredible l‘a< I (hat l>efbre we began, in 

P tato Kx tesearc.hes into (he 

pcriincms" values of potatoes, this main 

vegeiabh* fiad never been st ienlifi- 
cally explored as a Ibod li>r man. 'I'he only 
way to test the value of' a jl>od for man is to 
let him live on it alone for a coiisiderahle 
period. In the f ase of potatoes, one could 
«uld .sotne neutral ingredienl sm h as mar- 
garine. In forty years 1 hav<* made so)res 
ol* experiments, from which I will select a 
few examph's. 

In January, 191 v>, three men began lo live 
on potatoes and margarine alone. It was 
with some diffideiu e (hat 1 st.arted this cx- 
pcrimenl, fee ling that it woulA imt succeed. 
My assistant, Dr. Madsen, first li\«?d on fiv'C 
pounds of pf.)talo<*s and five r)utices of 
margarine a day in the laboratory, a*nd 
maintained (rxeellcnt health. Afterwards I 
sent him lo the connuy to work as a farm 
labourer for three months. He ha<l hard 
manual work Ibr 12 to 14 hours a day, but 
vve increased Ins ration to eight pounds of 
potatoes and eight ounec-s of margarine!. His 
working power, as shown in the report, wa.s 
amazing. On one (.K casion he worked for 
37 ccmsecutivc hours with only one and a 
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VICTIMS OF CIVILISATION 
Women of the Ladrone Inlands— the native population has 
degenerated since the introduction of aviliseddiet and habits 

half hums pause fur the purpose of catini' 


his rations. 

'Fheso experiments have been repeated in 
Germany. Dr. Rose, who for many years 
was a victinf of that most painful disease 
sciatica, and always rarried a ^am of 
morphine in order to commit suicide should 
the pain become overpowering, submitted 
himself for nine montlis to a diet of potatoes 
and oil alone. This resulted in a complete 
cure, but on resuming — ^for scientiAc pur- 
poses— a strong meat diet, the disease 
returned. As a result he quitted piactice, 
bought an allotment in the country, where 
he, with his wife and cliildren, have been 
living on garden products— mostly potatoes 
— ^for the past twdse years. 


LIBRARY 

Dr. Rose during his experi- 
mints was controlled by the 
eminent phvsiologist. Professor 
Abderhalden of Halle, who wrote : 

“ 1 here is no longer any doubt 
that it is possible to live on 
potatoes alone. The potato is a 
complete nutriment.” Profisssors 
Huclihaus and Foster at the 
Holmcr Munidpal Hospital dur- 
ing the war made many experi- 
ments with pure potato diet on 
their patients. They wrote con- 
Arming the accuracy of my state- 
ments. In short, they stated that 
while there was no method of 
con Aiming my cost flgurcs, they 
had to accept the lact that a 
pound of potatoes has the same 
food value as a pound of lean 
meat. It is a mistake, after 
cooking potatoes, to throw away 
tlie water, as this shc>uld be used 
for vegetable soup, as it contains 
\aluable food materials such as 
Mtamins and salts. 

Finally, it is interesting to 
note that not only is it possible 
to Avc .on potatoes, but to live 

uii d kind pm in pnitan. On 

this diet Dr. hladseu subsisted 
on 22 grams of protein, net, or 
about one-fifth of the stanclard 
prescribed as essential by the older scientists. 

Two men lived for about eight months 
on wholemeal wheat bread and margarine. 

On this diet they felt unusually 
pe^ents*. reverting to ordinary 

white bread, they became so Weak 
and dizzy that they were scarcely able tc^ 
move. What, therefore, is the difference 
between the two ? Ihe whole featv/^ seems 
to be that the bran, or outer coat df^tln 
grain, which is one of the best foods, is 
omitted from white bread. Bran contains the 
best kind of protein, most of the^mkieral 
salts and all the vitamins. Why then, 
should this part of the grain be given to 
the cows ? ^ 

Some scientists maintain that men are 
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unable to digest bran, but this our experi- 
ments prove to be a nustakc. Man has — as 
far as bran is concerned — an equal digestive 
powef to that of a pig, and nearly as good as 
that of a cow. This may seem incredible, but 
our results have been checked and confirmed 
by Professor Wiegner of Zurich and Professor 
Johnson of Stockholm, 

Bread, however, contains far more protein 
than is necessary. On a pure bread diet we 
eannot get below rjo-6r> grams of protein. In 
order to get lower, we have to introduce foods 
with little or no protein. Prtines cooked as 
porridge with sugar and starch were intro- 
duced, and wc .succeeded in getting down to 
22 g^ams of protein net. This gave 
an eqtiivalent number of grams 
of protein as in the case of 
potatoes. The men lived on this 
diet for six months and enjoyed 
good health. Their working 
power was unusual. One of 
them, after the experiments had 
finished, walked 262 miles in 
four days -without training. A 
diet poor in protein, therefore, 
seems to increase working jwwcr. 

This fact has been confirmed by 
Chittenden and Irving-Kisher. 

During the war an acute 

problem in Germany concerning 
the amount of fat required 
pre.sented itself. It was thought 
that many war diseases were 
caused through lack of butter or 
other fats. Our experiments, 
however, proved the contrary. 

A diet composed of cabbage soup 
with' potatoes eaten with bread, 
iWas given to two men three 
times a day for two years. There 
was a”* :dight variation in the 
spi^n^ when rhubarb and in the 
autumn when apple was .sub- 
stituted for cabbage soup. I'hc 
men • reipained in good health, 
and one of them increased 20 
lbs. in weight in the first nine 
weeks. In 1918, on publishing 
the fal^ “Fat is not necessary 
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— green vegetables can replace'^t,” con- 
demnation from physiologists resulted, but 
now it is gcneniUy accepted, 'fhe question 
involved is not “fat or no fat,*’ but 
whether the food contains certain fat 
vitamins. These arc found in greens as well 
as in butter. 

This is significant, it solves the problem 
of uver-{H)pulatiun. Denmark, if the whole 
animal population lived only on bread, 
porridge, potatoes and vegetables could 
feed on ilieir own pnxluce twenty millions 
of people. Germany similarly could* feed 
two hundred millions and Great Britain one 
hundred and thirty-five millions. The latter 
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The crop which became a cttplc article of diet in Demaack 
diuing tike war, with beneficial effects upon the bealdi of tha 

nation. 
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country igfporls most of her food for her 
large population of forty-five millions. It is 
drtaclful also, when we think tl^at during the 
war, people in Germany were unnecessarily 
starving liecause of tJie false scientific 
theories of food valiums. 

According to tlie structure of his teeth 
man seems to be mainly a fruit eater. On 
feeding men for cxp<‘i’imental purposes, over 
a long period, with fruit, th(‘y did not keej) 
at all well, and their condition was not to 
be compared WTth tlie results after a bread 
or oat diet. A fruit diet, nioreov<T, provcil 
very expensive in Denmark. For a practical 
vegetarian diet, cereals (bread, porridge, etc.) 
arc essential. An endeavour was also made 
to live entirely on ni<‘at, but this failed 
dismally, for after three days wc were so 
sick that we could not go on any more, llic 
excess of meat led to (‘xccssive intestinal 
pulrefaelion and caused diarrhera with 
badly smelling fines. While a pure meat 
diet is poisonous for men a small amount of 
meal is not necessarily harmful. Carbo- 
hydrate.s in the form of cereals and potatoes 
produce acid bai teria which kill the bacteria 
of putrefaction. 

The amount of meat persons arc able to 
consume without illness varies, but most 
people cat more meat than is necessary. 
As with meat, ^o partly with eggs and milk. 
Milk seems to be a \ cry good Ibod for many 
people, but lias this unfavourable factor 
that it causes indigestion in a number of 
cases. 

Tlic diet, according to our investigations, 
which gi\’es best results is one of cereals 
(bread, oats And barley) potatoes, butter (or 
margarine) some green vegetables and 
fruits. 

In Denmark, it is a sad thing that we give 
bran, barley and potatoes, the best of our 
foods, to tlie ]Hgs. When tlie pigs have 
wasted four-fifths of the milrimcnt, with all 
(he vitamins and minerals, then wt eat the 
pigs. Wc, however, ne\er think of {X)isoning 
our pigs WTth beer, whisky, tobacco and 
coffee, but in order to remain the most 
sickly animals in the world, wc lake 
these ourselves. 


In 1917, the State of Denmark gavcanc 
an opportunity to try a great experiment 
on three million people. The 
Wockado put the countty.ln a 
vcTy serious position. 'Hie im- 
portation of halftiie cereals wc required was 
stopped. Drought, to make matters worse, 
took onc-lhird of our erf)ps. The situation 
seemed d«.-spcralc. 'Fhc solution was easy ; 
wc simply slaughtered our pigs and used the 
pig food thus saved for the people. We 
rechieod our rows by 3.'!. per cent., took the 
wheat bran and incorporated it in our coarse 
rye hrc'ad. We thus obtained a bread wluch 
eoniained all the rye bran, and 12 to 15 per 
eciU. of wheat bran extra. Probably this was 
the coarsest bread ever produced. 'I’he 
production of spirits for consumption was 
forbidden, and w'e exported our tea and 
eolTec to Kngland. 

Our diet was therefore very plain, con- 
sisting of vegetable products, milk and 
butter. Pork was practically unobtainable, 
and beef was so dear that most people could 
afford but very little. 

The efltct of this Spartan diet was re- 
markable. The mortality rsitc after a com- 
plete year (October to October) fell 17 per 
cent. The rate wqs then 10^ per thousand, 
the lowest death rate c\'cr recorded in any 
European country. As you well remember 
the influenza epidemic appeared in the first 
three months of 1918, which distui'bcd the 
whole c)f the mortality figures for that year. 
Denmark was, however, the only country 
which had no higher death rate than before 
the war. In other countries the rate was 
25 per cent, higher. 

ARTIFICIAL LIGHT IN FOOD • 
PRODUCTION 

r 

By FRANK WOKES, M.Sc., P.lCf. ^ • 

Perhaps it is not surprising that the applica- 
tion of artificial light in food prodqption 
should have originated and developed most 
rapidly in those northerly countries where 
there is, during so many months of the year, 
a shortage of natural sunlight. i 
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AN IMPORTANT PART OF THRIR OIET 

Members of the Children’s Republic at Ebcrswalde, near Rcriin, preparing the potatoes which form an 

important constituent of their doily diet. 

One t»r tlie most imiMiilant functions per- given tJic nante stemls. 7'hesc arc complex 
formed by the ultra-violet rays is the organic .sttbslanetts Ibund in both animal 
Vitamin D. vitamin I), an and vegetable fats. They t an be separated 

’essential food factor whit h ]}lays from thc.se by treatnumt with hot alkali, 
a leading jjart in btme formation and other which tonverts the fats into “ soa|Js,” but 
vital pmccsses, and which is to<j often dc- leaves tlie sterols in the “ unsajKmiriable 
ficientin onrdiet. The actual rays com e.rncd re.siduc.” When cod-liver oil, ftir., instance, 
are confined to very narrow sections of the is thus treatetl, about one. per cent, of it is, 
ultra-violet spectrum, lying approximately at iinsaponifiablr, and this fraction contains the 
295 V-y-, 282 (ip and 270 (ip. Of these sterols and the vitamins. Butter and other 
sections, onl^ that at 295 pp is present in natural fats can be .subjected to a similar 
sunlight £vcr» under the best conditions, but process, and the sterols obtained from the 
the otlfcr two may be obtained from suitable unsapijnifiable fraction by further chemical 
artificial sotirccs. methcxls. 

Vitaimn D is produced by the ac tion of In the case of cod-Hver oil, al>out half the 
ultra-\iolet fays of the proper wave-length unsaponifiahle fraction consists of the stend, 
ifon a substance known as eroosteroi.. cholestenjl. Intermingled with the cholcs- 
£i:gosterol is a definite chemical compound tcrol is a very small amount of crgosterol, 
belongingito a cla.ss of bodies wliich are roughly al)out i part in 2000. So that, 
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suppos^ne started with a hundredweight of of fat. Of this roughly a third consists of 
cod-liver oil, one would obtain from it unsaponifiable matter, which is remarkable 
fnobably rather less than a pound of un- for containing nearly half its weight of 
saponifiable matter. This would contain ergosterol. Thus, from a hundredv^ght of 
2.l)0Ut hiiir 21 pound of cholesterol, and in die yeast) there can be obtained between one||^ 
latter there would be something like tvoo and two ounces of ergosterol, by 
grains of ergosterol ! chemical methods employing relatively in- 

Obviously, thfa would be a most expensive expensive reagents. Yeast as raw mate rial ' 
way of obtaining ergosterol, especially as the costs much less than cod-liver oil, and yields * 
chemical prtMzesscs for separating ergosterol .several hundred times as much ergosterol. 
from cholesterol require large quantities of This high yield may be further increased by 
costly reagents. Also ergosterol is a much suitable modification of the conditions under 
less stable compound, and readily destroyed which the yeast is cultivated, 
by oxidation, particularly at high tempera- When the ergosterol has been purified by 
turcs. Fortunately, a far superior source of repeated crystallisation, it is converted into 
ergosterol has been found in the form of vitamin D by exposure to ultrar 

yeast. Yeast, when cultivated under ordinary violet rays of the correct wave- 

conditions, contains from } to i per cent, length. This process, which is termed 
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The Sunray plant in a modern dairy where milk is exposed to uhra-\iolct rays to increase its vitamin 


content. 


irradiation, requires very rarrful contred. •'.btained a preparation of great^adivity, but 
In the first place, ultra-violet rays can it is not yet known if the tnelhcKl t tnild be 
destroy the vitamin as well as priKhuc it, applied .succ'‘ssfully on a commercial scale, 
and, if due precautions are not taken against .\t present the usual course is to irradhite for 
this destructive action, tlie yield of vitamin slum period.s Iialf to one hour) in order 
vmay be seriously affected. There arc two that lime is not given for destruction to set 
methods of avoiding this. One is to cut out in, although this means ihtit only a portion 
the rays respoasiblc for the destruction, of the ergosterol is converted inuh vitamin. 
These rays lie mainly between 225 and 270 A second difliculty is the fact that ullra*^ 
Pij. If the light from the ultra-s iolet lamp violet light has an ac tion on many liquids 
is passed through a screen of vitaglass, which might be employed as solvents of the 
practical^ %the whole of the.se rays arc ergosterol. 'I'liere arc scriejus objections 
rentn^ed. Onfortunatcly, vitaglass also ab- against applying irradiation to solid ergos- 
sorbs 31 considerable proportion of the rays tcrol, and from the point of view of rxjn- 
between 270 and 300 pp, so that the employ- vcnience it is usually dissolved in some 
ment of vJtaglass screens nccc.ssitatcs much solvent, which enables the liquid to be 
^ longer exposures. A second method is to stirred or otherwise agitated and ensures 
carry out the irradiation at a very low that all parts of the material receive the 
temperatiire, using liquefied gases as cooling same amount of irradiation. But if ether, for 
agents. %y this means there has been instance, is employed as the solvent, the 
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action the ultra-violet rays tends to pro- glory of virile manhood, and their gills 
duce organic peroxides which may cause glowing with health fit to undertake in time 
\he gradual destruction of the vitamin, to come the arduous duties of motherhood. 
Alcohol, if carefully purified, is probably It is surely worth while to spend a little time 
the most satisfactory solvent yet tested, but in gaining the knowledge necessary to achievetw 
further research work needs to be done so splendid an ideal. 

before the optimum conditions for the pro- The basic principles of food and feeding 
duction of vitamin D in the laboratory have are really simple and readily understood '• 
been ascertained. by those of ordinary education and in- 

It is very likely that light may be thrown tclligcnce, and do not involve, as many 
on this problem by study of the conditions people think, obstruse calculations or the 
under which vitamin P is produced in Study of pUZZlUlg SCicnUfiC forillUte. 
nature. The different pigments in green Aperfeetdiet, whether for a child or adult, 
leaves, for instance, probably function as provides in the first place water, the basis 
screens to pick out the rays of the most Perfect blood and other fluids that 

suitable wave-length. Again, there may be Dict!*^ carry the soluble nourishment 
present in the protoplasm certain substances to all parts of the body and 

which influence the stability of the vitamin remove the waste products in solution, 
when it has been formed. Or the com- Children should be encouraged to drink 
paratively large amount of cholesterol in plenty of water, cither plain or in the form 
cod-liver oil may play an important part in of beverages, and to begin the day with a 
the vitamin story. All these questions w’ill glassful soon after rising. The action of 
need to be considered, and put to the test water is purifying, and helps to keep the 
of experiment. tissue poisons in solution, thus allowing them 

to be readily excreted. 

HOW TO FEED THE CHILDREN The next constituents of importance are 
By JOHN CAMPBELL, Ph.D. formers which supply the material 

for the repair of the existing muscles and the 
The diet of the child from early years to the formation of new tissues — represented by 
period of adolescence governs to a greater such foods as the lean flesh of animak, 
extent than any other factor the future con- poultry, fish, cheese, and also in cereals, 
stitution as an adult. pulses, milk and nuts. 

During these critical years a properly Then fuel and energy foods in the form of 
balanced daily finwl supply lays a solid fat, starch and sugar arc necessary. These 
foundation for future vigour and strength, are slowly burnt in the body, producing heat' 
and assures, under normal healthy environ- and supplying the sources of muscular* 
ment and conditions, a long life of freedom activity for the performance of work, 
from manf diseases. Potatoes, sugars, cereals and their many 

* The growing years are the most vital in products, flour and bread, rice, tapioca, 
4he determination offuture good health, and custard powders, arrowroot and pulses are 
errors of feeding may be followed by grave all sources of these foods, 
constitutional defects leaving the system Mineral constituents in the fijhn of phos- 
prone to the onslaught of disease. phates and other lime, potash and sod^s&lts. 

It is wished earnestly to bring home to essential to the formation of good teetih and 
mothers, upon whom usually falls the super- bone, and required to replenish blood salts, 
vision of the children’s food, the paramount are supplied by most foods, but ^krftcularly 
importance of exercising the greatest atten- by the cereals and pulses, and the special t 
tion to the nutrition of their offspring. organically combined phosphates concerned 

Every mother u proud to see her boys in brain and nerve nutrition aref foupd in 
grow up to be strong and healthy in all the the grerm of cereals, yolk of egg and fish roes. 
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Roughage is also a necessary constituent «if 
a perfect diet, yielded by the eellulose and 
fibre of fruits, vegetables and whole cereals. 
These pass through the .sy.stcm without under- 
going digestion, giving bulk to the bowel 
contents, .stimulating the worm-like move- 
ments by which the digesting fixxl is passed 
on to be finally excreted as fjpccs. 

In the absence of adequate roughage in 
the diet constipation oeeurs, a mo,st injurimis 
condition and ab.snlutciy inimical to gextd 
health, and especially so in the case of 
^children. For this purpasc fine wholemeal 
bread is better than wJiite bread. 

* Finally there are the vitamias, the con- 
stituents of food that link up the nutriment 
, with actual assimilation by the 
Vitamins, ^ dcfieiency of vitamin 

lAids to malnutrition, and the onset of 
scurvy, rickets, and nervous disorders. The 
vit|mins A'and D are associated with the 
fat ofibutchcr’s meat, fatty fish, milk, cream, 
buttef, egg yolk, lettuce, spinach, and the 
germ and- bran of cereals. Vitamin A is 
special^ connected with the growth of the 
child and D with the prevention of rickets, 
Vitamm B, mainly concerned in the 
nutAtiowof brain and nerves and also in- 


iiueneing general nutrition, is liaind in the 
germ and bran of cereal.s - wholemeal and 
unpolished rice - eggs, dried pea.s, beans, 
and lentils, yeast products, lish roe, liver and 
sweetbread. A di li« icncy n'sults in (he ap- 
pearance of various nervous cH.sordc*rs, .and ,a 
flagging of general nutrition. 

Vitimun C is yielded by fruit and green 
<;ilad and efMjking vegetables, tubers and 
roots. If laekirig in the diet, scurvy appear? 
of \ .arying .severity according to the degree of 
the deficiem y. 

Tlic essential vitamins arc supplied by most 
foods as already enumerated, but it is im- 
portant to note that the Ibllowing (iiods arc 
devoid entirely of vitamin - -lar<^ olive oil, 
vegetable margarine, white, fish, meat exf 
tracts, malt extract, white flour, white 
cornflour, ptJishrd (white) rice, custard 
powders, marmalade and jam, egg .sub- 
stitutes, tapioca, sago, and arruwnx>t, and 
should therefiirc be u.scd sparingly and not 
as staple supplies, but merely as supple- 
mentary sources of caloric value and as 
gnstatory adjuncts.* 

* See I'iUimint and thg Chotc* ttf Food, by Violet O. 
Plitniiier and Prof. K. If. A. Plimrocr, U.Sc., 
(Ix;ngjnans Gireri & Cr>.). 
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Whitc/’brcad stands in the sainr 
as whil^:’ flour <.‘xrc[)t lliat when leavciu'd it 
requires a lU'gli^ihh* quantity of yeast vvliieli 
contains vitamin It. 

A perfect diet supplies all these con- 
stituents ill the right pro(u»rtion, according 
tq the age, sex, and conditions of life. 'J’ln; 
normal tUet of a child differs from that of an 
adult in relative quantity and in containing 
a much higher prf)|)orti(m of flcsh-forniei's, 
and a fuller complement of vitamin. 

Kvery mother should grasp the fact that 
her* child is firowing and adding new tLsstic 
to its body eveiy day, therefore it requires 
an increasing (|uantity of extra flesh-forming 
foods for that purpose over and abtne the 
quota necessary fltr the maintenance of the 
existing Ixidy. 

'I’lien the normal child is \'ery active and 
needs comparatively more fuel and energy' 
fo<jds than an adult. A tujrmal healthy 
boy or girl in the early “ teens ” 
needs a greater weight cjf footl of the 
right qttality that an adult requires in 
sedentary conditions of life. From 3000 to 
4500 calories, according to age and weight, 
are required daily. The child's diet must 
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therefore be of gcncroits proportions, and 
children should be allowed to eat freely at all 
meals until the appetite is ftilly appeased, 
'file apparimtly cxee.ssivc appetite of qjiildren 
is no catise of uneasiness but is rather to be^r 
hioked upon as a healthy manifestation of 
nature. 

'I’lic foods that should form the bulk of « 
the fliet for the young are eggs, milk, cheese, 
butter, btitcher’s meat, poultry, fish, peas, 
beans, wholemeal bread and olherwholecereal 
prtKlucts, fresh fruit, and salad and cooking 
vegetables and potatoes. From two to three 
otmccs of fat are needed daily. Part of this 
will be supplied in the ordinary mixed diet 
from the fat of butcher’s meat, and fatty 
fish like sardines herring, bloaters, kipjK'rs and 
salmon, and also from milk, cream, cocoa and 
chocolate. 'Flic major part, however, will be 
supplied separately as butter, dripping and 
margarine. Butter and dripping arc very 
good as these fats also supply the necessary 
vitamins A and D, but vegetable margarine 
contains no vitamin and should not form the 
chief source of fat for children. Where from 
economic reasons the latter is imperative, 
the child should be. supplied with a 
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teaspoonful of cod-Ii\’cr 
three times a day. 

The fuel and enci^ foods 
represOTting about one pound 
^of dried constituents in the 
form of sugars and starch 
arc supplied by cane sugar, 

^ wheaten breakfast fiKHls. 
bread, cake, biscuits, i>orridge, 
unfxjlishcd rice, potatoes, 
sago, tapioca, and castai'd 
powders. 'I’hc best of these 
are those that alsf) suj)ply 
vitamin, I’.r., wholemeal bread 
and cakes, whole cereal break- 
fast fcHids, unpolished rice, 
potatoes and oatmeal jjor- 
ridge. 

In the home dietary the 
mother is able to exert;ise her 
personal supervision, 

SchcHiI. hut thousands ol 
children fnan the 
age of seven upwaids are 
edmated in boarding and 
puidic schools. It then 
becomes a matter t*f vital 
impoitance for the parent 
to ascertain, as far as possible, 

iliat ilic diet is sufficient in 

quantity and quality. 

When selecting a school, 
parents would be wise to 
seek the fullest information on the basic 
^ diet, Jis shown in specimen d.aily and 
^ weekly menus, and to .xubmil these to th<-ir 
doctor or other dietetic authority for 
approval. The oflicial diet of a schot)l 
should in itself be sufllcicnt in quan- 
tity and quality to supply a perfectly 
(balanced diet, without dependence on 
the extra supplies of milk, eggs, and 
otiitcr Ibo^s often paid for or supplied 
by the parents or bought by the lx)ys 
thcnilclvcs. 

The^ t^ight of the scholar should be 
regularly cheeked at the holiday periods, 
' and once or twice a year a medical 
examin^ion would be a w'ise pre- 
caiftioit/ 
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I" fiood f/ouseke€f»in£ " 

FOOD THE CHILDREN WILL ENJOY 
Junket or milk pudding, followed by fruir, is arf ideal second 
course for the rliildrcii’s principal meal. 


'Flic rsscnlial daily iTfjuiromcnls of child 
dietary may be briefly suininariscd aa 

Essential 

Require- (t) At every meal tlicre. should 
ments. providctl an unlin^tcd supply 

of fine wh(»lcmcal bread (not too ncw][, 
potatoes with butter or dripping. 

{• 2 ) There .should be a daily ration of from 
three-quarters to one pint of fresh milk 
according to the age and digc.sti\c capacity 
of the child. This addition to the daily 
diet has a beneficial influence on lx)dily 
development. 

(3) A daily ration of animal fle.'sh-fonners 
cither as eggs, cheese, butt hcr’s meat, 
poultry, fish, or, alternatively, the pulses is 
necessary in addition to the proportion 
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[" Dirt fur t)ts " J. S. Bainhridge MSe, {IVtlliams & Norgattf Ltd.) 


THE 1?AMILY’S DAILY RATION 
The figures arc relative only, but carbohydrates always form the bulk 
of the diet, which increases until the adult stage is reached in order to 
meet the demands of the growing body. 


supplied fruin v<gclablo sources, whole- 
meal bread, macaroni and sucli like foods. 

(4) Kvery day raw fresh food should be 
supplied as fruit, in season, and salad 
vegetables in the form of tomatoes, lettuce, 
watercress and other \'arieties as the supplies 
an' available. 

For drinking purposes there is nothing 
better than pni’e water or diluted natural 
citrous fruit juice. Cocoa is jircferable to 
tea, though the latter if properly made and 
not too strong need not be ruled out. In 
those eases where, notwithstanding a fairly 
rational diet as indicated, the nutrition and 
growth apj^ear to flag a little, cod-liver oil 
aliould be added to the daily food and a 
small {xn'tion of a pure yeast food extract. 
Other important points are to allow suflicient 
time for the meal, and to encourage slow 
eating to ensure lliorough mastication and 
.salivation, and not to scr\'e food in too 
sloppy a condition. Crmipact and hard 
fotxls are useful in teaching the child to use 
the teeth and mouth structures properly. 

As a general guide the following sug- 
gestions are made for the Preparatory and 
Boarding School age, either at home or away. 


Breakfast. — ^Porridge or 
one of the whole wheaten 
preparations eaten with 
milk and sugar, i^Uowed 
by one or more of the^ 
following : egg, bacon, 
fish, fish roes and toast. 
Wholemeal bread and , 
butter and marmalade 
ad lib. Weak tea, cocoa 
or milk to drink. Fresh 
fruit is advisable. 

Morning break. — Milk 
and wheatmeal biscuits, 
or bread and butter. 

Dinner. — helping of 
meat in some form, 
potatoes, and another 
vegetable in season, 
followed by a sweet 
course in the form of 
cooked fruit, with a 
custard dish, or milk 
or steamed pudding, the latter made with 
dried fruit and suet. Once or twice a 
week the meat ration may be replaced by 
haricot beans as a savoury. 

Tea. — ^Weak tea, cocoa or milk, whole- 
meal bread and butter, supplemented by one 
or more of the following : .sardines, cheese, 
jam, .savoury pastes, egg salads, and fresh 
seasonal fruit. 

Supper. — Very light in quantity. A cup 
of soup or milk with a slice of wholemeal 
bread and butter. * 

The selection is extensive enough to allow 
of varied meals from day to day and the 
fresh fruit and salad ration may be worked 
in as most convenient according to the day’s 
menu. 

A haphazard choice of food by the parents 
may mean the omission of sime* health- 
giving substance. The likes and dislikest of 
the child are not a reliable guide to 
which foods to cat and which to avoid. A 
proper choice cannot be made #vit2iout a 
little special knowledge, and if parents will ^ 
seek and utilise this knowledge they will be 
rewarded by seeing their children egrow up 
strong, sturdy, happy and free fioin^disSase. 
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FOOD AND DISEASE 

FOOD POISONING 


Bj GEORGE SOMERVIU£t M.D., D.P.M., Deputy Medical Superintendent at the 
• West Ham Mental Hospital. 


ALTHOUGH various diseases may origi- 
nate from the ingestion of food, 
the expression “ fcjod poisoning ” is 
generally reserved for certain acute illnesses 
cliaractcrisod by gastro-intcstinal or nervous 
symptoms which result from eating meat, 
lish or other animal substances which have 
been conlaminatctl by certain micro- 
organisms anil in consequence liave under- 
gone a varying degree of decomposition or 
putrefaction. 

In outbreaks of food poisoning where 
the gaslro-inlestinal symptoms predominate, 
Gastro- organisms responsible are Uic 

Intestinal bacillus cnterilidis ((Jailner) and 

Type. ijacillus xrliy cke ; they belong 

to tlio enteric group and the acuti* inllam- 
mation is due in part to the multiplication of 
these bacilli in the intestine, and in part to 
“ ptomaines," toxic animal alkaloids which 
result from the action of bacilli on the 
albuminous material contained in the food. 
Certain oft hose alkaloids have been .separated 
from dci aying flesh and ha\'c bce,u foimd to 
be similar in cheniiial constitution to the 
poisonous alkaloids found in many plants. 

In certain cases no specific organism can be 
i.<!oIatcd and the poisoning is then presumed 
to be due citijcr to toxins or to ptomaines 
originally produced by the bacilli w hich l.avc 
since died or have been destroyed, in .some 
way, e.g., by cooking. Among the food 
substances which on prolongeil keeping tend 
to beaime affected arc pork, ham, veal, 
•ausages, tinned meats of all .sorts (tongue, 
sardint^, salmon, etc.) mcat-pic.s, shell-fish, 
cheese an4 butter. The infected food 
nfti^ be normal in appearance, smell and 
tasttk 

An outbreak of ftx>d poisoning may be 
suspe«tc<f when a number of people after 
consumption of a certain food simultaneously 
develop an acute illness. Should the bacilli 
be^excJbtcd in the feces the disease may 
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a.ssumc epidemic form ; this is peculiarly 
liable to arise in camps or institutio^.’ 
Minor degrees of fcx)d (x^isoning are of 
frequent occurrence and arc commonly 
regarded by suflcri'rs as a slight dietetic 
indiscretion. 

The onset is sudden and severe. Within a 
.short though varying period after a gteal 
there is abdominal pain and tenderness 
us.sociuted with nausea, vomiting and 
diarrhiea with tenesmus and the evacuation 
of offensive motions. There may be sweating 
and shivering, with fever, headache, cram{)S 
and a v'aiying degree of prostration. In the 
majority of cases recovery takes place witliin 
a few days, but in some severe cases there 
may be incesisant vomiting and extreme 
exhaustion which may lead to a fatal 
termination. 

The diagnosis may be confirmed in most 
case.s by bacleri«»li>gic!d examination of the 
.stixds ; the ixxssibilily of dysentery and 
typhoid must be excluded. 



CAUSHS OF FOOD POISONING— 1. 

’l*he bacitti which cause botulism— a dangerous 
form of poisoning sometimes conveyed in canned 
foods. 
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In order to remove the infected and de- 
compe^g material from the body a pur- 
gative, preferably castor oil or calomel, 
%hould be administered as early as possible. 
In serious eases where symptoms arise im- 
mediaUly aflcr a meal an emetic is indicated, 
provided vomiting has not occurred natu- 
rally. Should collapse ensue stimulants such 
as brandy or hot coffee should be given and 
warmth applied to the body. If \'omiling is 
cxces.si\c, the stomach may be washed out 
and hot applications applied to the abdomen. 
Diet, so long as the diarrlura persists, should 
betof a fluid nature. With severe types 
irregularity of the bowels in the form of 
coiislipalion f»r recurrent attacks of diarrha*a 
is apt to persist on recovery, and therefore 
regulation of the bowels by the use of liquid 
parailin and control of the diet is advisable. 

In the nervous type (Botulism : “ Sausage 
Poisoning ’’) the nersous syni()toms pre- 
us disease is caused 

by the toxin of an ana*robic 
organism, the bacillus bolulinus, 
which may (foituiialely rarely) contaminate 
uncooked or iinpropcu'ly preserved foods, 
notably .sausages. 

The sympUiins usually arise in a group of 
individuals who have partaken of the same 
food, and arc manifested within three or four 
hours of the repast though there may be a 
latent period •c>f from tw'cnty-four to thirty- 
six hours before the typical nervous symp- 
toms appear. Vomiting and abdominal pain 
may be present, but tlisturbance of vision, 
owing to paralysis of oc ular nerves, is the 
characteristic symptom. 'I'here is double 
vision, drooping of the eyelids, dilatation of 
the pupils^ and, in severe cases, complete 
^'ular paralysis. Drymess of the mouth and 
tltroat is complained of, and there is general 
muscular weakness. In fatal cases death 
results from cardiac and respiratory failure. 

In treatment an emetic should be given 
and the stomach washed out ; stimulants 
must be administered as required. An 
anti-.senint has been prepared and may be of 
value in the treatment of botulism. 

Certain individuals, especially children, 
reveal an idiosyncrasy to different varieties 


of shcll-fish ; in other words, on partaking 
of crabs, lobsters, mussels or oysters such 
individuals develop unpleasant 
symptoms which include urticarial 
or nettle-rashes, gastro-iiftestinal 
disorder and, in severe cases, collapse. ^ 

Mussel poisoning is caused by a ptomaine, 
mytilotoxin, produced by bacterial activity 
(not destroyed by cooking). There is acute * 
collapse with giddine.ss, coldness, lividity and 
an itching urticarial rash. Duration is short 
but death may occur within a few hours. 

In treatment the stomach requires to be 
wa.shcd out with large quantities of water ; 
the sufferer must be kept warm and 
stimulants freely given. 

Oysters “ spoil ” readily and are liable to 
produce a gastrr>-cntcritis ; they may convey 
dise;ise from infection with the typhoid and 
Ga*rtncr’s bacilli. 

Mruotism occasionally occurs from con- 
sumption of bread made from rye on which 
the ergot fungus (Claviceps pur- 
Pohe^ng. P’Jrca) has grown. It has occurred 
in epiclentics in France and Ger- 
many during the Middle Agc-s. The disease 
is revealed cither by the development of 
gangrenous patches on the toes, fingers and 
tips of cars, or by spasmodic muscular con- 
tractions which ihay amount to generalised 
convulsions. Provided the disease has not 
become chronic, health may be restored if 
the poisoned bread is cxcltidcd from the diet. 

Lathyrism is a form of grain poisoning 
caused by the consumption of cereals to 
wliich the powdered seeds of the chick-pea 
have been added. It is met with in India ^ 
and Algeria. The disease is revealed in a 
progressive stiffness of the legs which results 
in a spastic paralysis. 

Mushroom Poisoning. (Sec section oft 
First Aid.) 

THE DANGER OF TOO^MUCH 
MEAT / 

By ARJ^VLD LOR AND, M.D. {Vienna), 
Physician at the Carlsbad Springs, Czedkoshvakia. 

Man is mortal, and the most mortal part 
his body is his belly. For here, wlule he is 
still alive, putrefaction is taking pla^. And 
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A rur.c:AirrioN against food poisoning 

A Ibod inspector examining snusagcr> in a restaurant refrigerator. 


there arc many people who 
wilfully augment this putre- 
faction by taking too large 
quantities of meat in their 
daily ?lict. It is meat, which 
**of all kinds of pnUoiii food, 
causes most put refaction. 

Eggs cause less of it — espt'cially 
the yolk of eggs. Similarly 
cheese, especially fresh i lieese ; 
cottage chces(' still less, while 
the least pulrefaclioti is pro- 
duced, of all jmUein foods, 
by tb(‘ proleids contained in 
\'cgctables. 

'The ll(sh of young animals 
causes less jmt refaction, for 
it is nicjre cMsily tligested I ban 
tliat of older animals. Thus 
beef, which lOiUains more 
eonneitivc tissue and is more 
diflieult to digest and more 
resistant to tlic inllueiue of 
the stomach an<l intestinal 
juices an<l ferments, may 
cause more putrefiu tion than 
V(‘al or chicken, 'riiroiigh 
rooking, ihc lender substance 
of such kinds uf meat more 
easily gives off the <'\lracti\’e 
sul)stan( es - the puiin bodies 
which form tiric acid and are 
instrimienlal in the causa- 
tion of gout and diseases of the 
I kidneys. Tlie nu at of animals 
that arc chased 'hunted) is more and 

also contains more of these substances. In 
their ajiguish and under the iuniie'nce of the 
fear of death they scrretc some substanr<*s 
which are most deleterious to <-)ur health and 
Augment the process of jmtrcfaclion, and for 
this reuson the efforts for more humane 
rrjplhods ^f killing cattle merit all our 
syn>iJal]iy, in the iiUen*sl uf our own 
lijpalfli. 

Exccss^'c pulrefjciion in ilie intestines 
means auto-iiitoxu ation, ilu: st)ur( n of .so 
many of the diseases man is heir to. It 
certainly contributes in a puwcjful degree; 
to The froduction of arterio-sclerosis. Tlieic 


can be no doubt that those who are eating 
daily muc h meal, especially if they arc in- 
veterate smokers at (he same tinu', are the 
surest eandidalc-s for lliis diseas<^. ^ 

Besides produtingarterio-sf lerosisand gout, 
an abimdanl meat diet can freciuenlly c(m- 
iribute to the development of diabetes, 
especially if miu h slan by foi>d is us<*d at the 
same lime. It is a very instna live fact that 
statistics on the l'ref|uenr y «»f ai lerio m leiosis, 
diabetes and gout made in fhTinany in the 
yeai-s follf>wing the last great war sliuVvrd 
dislimtly that in (onseqiiente of the 
sciiK ily of food, especially of meat, in the 
diet, these diseases had greatly diriunislied 
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CAIJSKS OF FOOD POISONING— II. 

Ergot, a fungus growth found on rye, wheat, and 
oilier plants, which causes ergotism ” when eaten 
ground up in the flour. 

and also caused far fewer deaths than in 
former years. According to the latest 
statistic.s these diseases arc getting more 
frequent again, which, no doubt, is connected 
with the increasing pros|)erity and the rich 
food enjoyed. It may be mentioned that 
diabetes mt^ also be found in dogs, and then 
invariably it is only found in dogs which arc 
gf^at meat caters ! Diabetic patients when 
kept for a certain time on a meatless diet 
can tolerate a certain amount of starchy fcxxl, 
such as {lotatocs and bananas, williout 
eliminating sugar. 

An abundant meat diet is also very dclc> 
teiious to the glands of internal secretions, 
the degeneration of which brings about the 
symptoms of old age, oAcn at a comparatively 
early |ige. These glands, amongst them 


especially the thyroid, also defend us against 
the clTects of intestinal putrefaction and auto- 
intoxication. It has also been shown by 

recent researches that a too abundant meat 
diet is especially noxious for the fuifttions 
of the liver, which cannot then fulfil its ^ 
most important anti-toxic functions satis- 
factorily. 

It is best to take the starchy food not in 
the form of white bread and pastry, which 
might be called dead starchy food, but rather 
in the form of brown bread, potatoes and 
bananas, which contain valuable vitamins 
and f(x>d salts, and which might be called 
living starchy food in contrast to the 
former. Potatoes and bananas and brown 
bread with milk together form the basis of 
a perfect diet, and can also do useful 
service, especially if dates are added, 
against intestinal ptitrcfaction and auto- 
intoxication. An addition of fresh cottage 
chetrsc will augment still ntorc the nourishing 
and wholesome effects of such a diet. 
Abundant meat is more deleterious to elderly 
persons, for they are not so well protected by 
the above-mentioned antitoxic glands as 
younger people. 

Very important also is the pn)pcr cooking 
of llie meat. Tender and well cooked meat, 
boiled or roasted o*n a slow fire, “ mijolc,” as 
the French call it, will certainly be more 
readily and more thoroughly digested. It is 
certain that undigested meat, remaining a 
long time in a lazy colon, is bound to fall a 
ready prey to the myriads of bacteria 
which are infesting . our colon, and thus 
to produce an excessive putrefaction and 
auto-intoxication with all its harmful 
effects. 

Those who are eating a properly cooked 
fresh and healthy food at their own tabl^ 
have certainly more chance for a long life 
and a green old age than those ^o eat t|^e 
ready menus of cheap restaurants, with ipM 
often of a questionable quality and* nqt 
rendered digestible by the necessary 
culinary art. Those who eat oail^ too 
much meat, especially if they are ddcrly 
persons, dig their own graves wi^ their 
teeth ! • . # 


1338 


Dlfex AND HEALtH 


CANCER AND DIET 
By FREDEMCK L IIOFFMAX LLD., 

Consulting Statistician to the Prudential Insftrance 
• Co., V.S.A. 

HE almost universal increase in cancer is 
related to our modern civilisation. Cancer 
» among native races is relathcly very rare 
when compared with tlic corrcsixniding 
mortality from cancer among ci\ iliscd races 
in tltc santc areas or couutrie.s. ]nvc~stigation 
of the ncgn.» population of America, the 
native Indians of the United States and 
Canada, the negnics of the W«‘st Indies, the 
mixed blood population of Mexico, Central 
and South /\meriea, the inhabitants of the 
Arctic and those of tlic Falkland Islaiuls pixi- 
vidcs e\'idcnre, overwhelming anil incoti- 
trovcrtible, that given a population living 
a simple and natural lile, the earn er death- 
rate is in\'ariably low, while i'on\'erscly, 
given a population living a typi<ul and 
intense cnilised life, the cancer death-rate, 
is invariably excessive. 

Our Indian medical servit c is reasonably 
eflicient and asailablc to c\cry Indian 
patient, free of charge. Our Indians gener- 
ally arc not lacking in intelligence, and if 
suH'cring from external lapcers {particularly, 
they would certainly strek cjualificd treat- 
ment in the advanced stages of the dise;i.se. 
l’’or lour months 1 was in the wildcrne.s^ ^»f 
Bolivia and Peru, where 1 made over 151)0 
physical examinations of men and women 
‘ of adult age for anthropoinelrie j)ur]X)ses, but 
I failed to meet with a singh^ case giving the 
slightest indication of external caneer, nor 
did I meet with a complaint to that elfect. 
I interviewed a number of irxcellent physi- 
cians in the regions visited who had had 
many years of cxiKriencc with the Indian 
jiopulalion, but not tme. said othcrwi.se than 
tlwt cancor was almost unknown in his 
prat^ice. 

^nc question naturally prc.sents itself : 
what/iislinguishes native races from people 
living in a condition of civilisation ? The 
fundamental difference which ovcrshadow.s 
cv'cry ether is that the former live entirely 
up8a a^atural food supply, while the latter 


live ntiw largely upon a modified food supply 
diHers essentially from the foddt supply 
of old. It is not necessary to argue the 
question as to the specific directiem in whiefi 
the modern food supply fails to meet rational 
dietary requirements. It is sufiicient to point 
out, as it is generally admitted, that many, 
of the essential mineral salts have b<€n 
rentoved in the i>ixk‘css of modification or 
aiUiherntion with {wssihly serious results 
iijMm the human metabolism. 

Our dietsuy studies thus far have been 
largely limited to calorics, to carbohydrates, 
|>roH-ins and fats, which arc far less cs.sefttial 
for certain purposes than the mineral .suits 
which tiiKjuestituiabJy bear directly tipou a 
healthy metabolism. We know that uxlinc 
tl«;licieiic.y is the cau.ee of goitre, but we do 
not know whether potassium deficiency may 
iHil be one of tlie c.tuscs of cancer. It is only 
of late that we have learned about vitamins, 
and it is l(to early tr> draw conclusions, but 
the ex idence is suggestive that dietary crnjrs 
lie at the nx)t of much of the ill-health whteh 
cojtiiimcs to aflliet civilis»;cl people in con- 
trast to its rarity among native races. 

Obviously, the qjtestion of dietaiy errors 
is not the whole qm-stion, for civilLsed people 
also suffer seriously from a want of projK^r 
exercise, whicJi is essential to keep the body 
•0 a tborouglily healthy condition. But 
every other kind of error in Iftibits or mode 
of living is offst.! by the overwhelming im- 
portance t)f a well-bal.'inced diet, which i.s 
seemingly impo.s.sil)lc in imxlerii life, con- 
sidering the enormous extent to which fixjds 
arc artificially conserved, preserved, modified 
or adulterated. 

It is not argued that any parlftular diet 
prcxJuclivc of cancer even if taken in excess, 
or that aljstinence from any particular 
artit Ic of food is likely to be beneficial. It is 
simply maintained as a matter of everyday 
observance that our modern food practices 
differ so enormously from those of previous 
gcncraliori.s tiiat a qualified examination 
of the whole subject might |x>ssibly [>roWde 
cvid<-nce useful for the purfxjsc of elucidating 
some of the more ob.scurc aspects of the 
cancer problem. In any event, it spay be 


1339 




THE GOtDEN HEALTH* LIBRARY 


taken as certain that natural food habits are 
conductive to a low rate of cancer, while 
civilised food habits arc conducive to an 
Atccssive rate of cancer. 

In a recent report of the Ministry of Health 
on Diet and Cancer, much is made of the 
yery limited data for monastic orders in 
O^cat Britain, but little is made of the much 

more cxicnilPd data for monastic orders 

abroad furnished by the ecclesiastical 
authorities. The mean annual death-rate 
from cancer in these orders is surprisingly 
low, but the data have not been dealt with 
as tBoroughly as would be desirable. Tliey 
certainly should be published in full so that 


any one may properly draw his own con- 
clusions. It is certainly not a very satis- 
factory method merely to compute the pro- 
portion of cancer deaths in the nmrtality 
from all causes in view of the possibly verj^ 
abnormal distribution of deaths from other 
causes than cancer in the monastic population. 

In the general population, deaths from * 
accidents, suicides and homicides, for illustra- 
tion, constitute a considerable proportion of 
the whole, while such deaths are practically 
non-occurring in the monastic population. 

1 cannot understand why cancer death-rates 
were not worked out by divisional periods of 
life and compared with the corresponding 
rates for the general population. 
'l‘hc investigation is an exceed- 
ingly interesting contribution to 
the subject, and it is to be 
lifjpecl that some time in the 
future it will be possible to 
enlarge upon it and present the 
data in more detail. 

Sir George Newman observ'cs 
that “ One of the commonest 
prejudices is to assume a causal 
relation between \’ariou.s habits 
and customs practised by men 
and thq diseases from which they 
suffer. Naturally, among such 
customs, those relating to dietary 
take a prominent place; it would 
seem obvious tliat dc\ iations from 
the normal working of the body 
shotdd be related to the nature ^ 
and quantity of the food con- , 
Slimed.” But it is not only a 
question of the food itself, but 
the profound question as to what 
modifications have been intro- 
duced which make the flour of 
one period differ fron^th!; flour 
of another period, ants the meat 
of one differ from another. 
are at the mercy of an almok 
universal process of foodtfnaipipu- 
lation for economic or aesthetic 
reasons or merely for sales pro 
moting purposes. I do not think, 
however, that it is a que^on'of 



lir. F. Ttflar 

A NATIVE OF BOLIVIA 


A member of a healthy race which lives on a natural diet- 
cancer is unknown among them. 
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l^rcjudice, but of common sense 
obscnatioiis that dietary chanscs 
and changes in habits are ( cm- 
sidered protluc.tive of fjathologieal 
^results, tlic etfects of wliich arc 
visible on every' hand. 

Our modern fcKKl largely re- 
presents a quantity of' eaiahle 

material the nature of which we 
tlo not understand. The coii\ ic- 
tion is arising that the elimination 
from this material of many <if 
the mineral coii.stitucntsofnaltir.il 
foods roprc.scnls one of the in- 
sidious factors responsible for the 
enormous iiicrea.se in tamer 
during the last fifty years. It 
.seems pntbable that invest igalitui 
of the racial and tliefelic aspects 
of the cancer prttblcm will 
pro\i: a.s productive of jiraclical 
results as laboraun7 slialies on 
animals and plants. Progress 
towards a substantial reduction 
in tlic cancer death-rate will not 
be achieved until niortr natural 
habits of eating, ])lus other 
natural Itabit.s of living, prt'vail 
in the pfipulation at large. 



A fasting fakir ot liumbay, -with his alms buwl and attendant. 


FASTING AS A WAY TO HEALTH. 

Jly CEOnCE SOMERVlU.i:, M.l)., 

Dtpulj Medical Superhilcndent al the IPht Haw 
Mental Hospital. 

The practire of fasting, as a means »o purifi- 
lation of hotly and soul, Itas taken a pro- 
minent place in the ritual of many leligions 
from antiquity to the jtresont day. Not 
always, howev’cr, can the motive be truthfully 
assign^ to a desire for phy.sica] and spiritual 
clcansing.v Frequently, to pa.ss intt.» a .state of 
ecstatic exiltation in which visions arc seen 
ai^d^essagcs are given forth, in the hope of 
Acquiring the dignity of a prophet or a seer, 
has bgeiAhe chief inducement. 

In modem limes, .he subject of Arsting ha.s 
been thoroughly investigated from a sriciuific 
point Sf view and its value as a health 
promo^ng measure in certain conditions has 


been firmly csiabli.sli«'t.|. Unfortunately, over- 
estimation of the liencfits anp ignorarn;e i>f 
the limitations of fasting have l^•d to the 
creation of a cult, the tlevolee:; «»f which 
inrlisf riininatcly pracii.se dieiotit; restrictions, 
advantageous no doubt to some, but obvi- 
ou.sly inapplic.abh- to all. 

In this coimrctioii must also be mentioned 
the t iirrcnt fasliionaltlc < ra/e^or sliinnc.ss 
.iinongst wotnen, the attainment of whioh 
is iu)t infrequently attended by grave risks 
to health. It is thus dear that enlighfRh- 
mont on tljis important rnatter is very 
desirable. 

•Starvatirm is defined a.s lack of any or 

all of the elements required for nutrition, 

though for practical purposes 

water is exdufletl, as without it 
ol rasttng , 

a man ca unfit Jive ior more than 

a few days. 

The starving individual lives on his own 
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tbsues and has thus been said to be receiving 
a perfect diet, for he is being nourished at 
tj;>c expense of his reserve stores of food 
elements and these are called upon in tlie 
exact proportions in which they arc required. 

During a complete fa.st the body’s first 
is made upon the glycogen or sugar 
store of the liver, and when this is used up 
the tissue protein and fat are drawn upon, as 
much energy as possible being derived from 
the fat and as little as possible from the 
protein. On exhaustion of the fat rcscr\-es, 
protein alone is available and death rapidly 
ensues. The muscles and glands lose a large 
percentage of their bulk, while the vital 
organs, the brain and the heart, are con* 
served at the expense of the others. 

In the treatment of certain diseases com- 
plete fasting for two or three days at intervals 
is beneficial, but it must always be carried 
out under the direction of the doctor. 
Appendicitis, ulceration of the stomach and 
duodenum, high blood-pressure with over- 
weight, diabetes, chronic kidney 
disease, migraine, epilepsy and 
some skin diseases react well to 
direfully supervised fasts. It is, however, 
the obese - those who have habitually taken 
food in excess— who derive greatest advan- 
tage from a period of under-nutrition. 

Before a sy|tematic reduction of food is 
undertaken, a thorough medical examination 
is nccessjaiy. The method recommended is 
that of giving an ordinary mixed diet, but in 
quantity lessened by measured steps. The 
basis of the diet is meat and vegetables, 
though meat is almost entirely excluded if 
constipation is suffered from. It must be 
emphasised that it is the total caloric value 
which counts, and to believe that an obese 
person can be reduced by eating this and not 
eating that, irrespective of amount, is quite 
erroneous. 

The knowledge that fasting, complete or 
partial, has benefited many overfed and 
Ts t. t persons has led to its 

exploitation and abuse. Fasting 
should be undertaken not for 
aesthetic but for medical reasons. Those 
who aae really overweight will gain steadily 


in health and appearance by this practice 
while those who merely seek a .slim fi^re 
will become h.'iggard and debilitated. 

Concerning “ single-food cures,” J)r. £. 
Spriggs in the Lancet of March 9, 1939^* 
writes : “ Such single food diets arc known 
as orange cures, grape and other fruit cures, 
potato and vegetable cures, oatmeal cures, • 
etc. These cure.s are easy to organise. They 

are mostly forms of partial starvation, in 
some of which the necessary nitrogenous 
matter is not supplied, while in others there 
is vitamin deficiency. They all have one 
feature — namely, a time limit ; the cure is for 
three weeks or four weeks, as the case may be. 

It is indeed essential that there should be a 
limit, for such unscientific experiments con- 
tinued too long do serious harm. The loss of 
weight is, for the time, satisfactory and some- 
times phenomenal, but as the treatment can 
have no permanent basis the patient is liable 
to spend the rest of tlie year fattening for 
another cure.” 

The experiences of the peoples of Central 
FiUrope during the Great War illustrate the 
effects of wholesale partial starva- 
Samtion. "'^cr a prolonged period. As 
a result of the food shortage, the 
average caloric allowance of 2400 fell to 
between 2000 and 1300, the 1 eduction being 
chiefly cau.scd by diminution of the carbo- 
hydrate and fat fractions of the diet. Grave 
undcr-nutrition was the result and this was 
accompanied by diminished vigour and 
lowered resistance to disease. 

Wliile the value of wisely directed fasting 
as a curative and preventive measure in 
certain specified conditions has a sound 
scientific basis, restriction of diet is not a 
practice to be indulged in haphazard or fb{ 
frivolous reasons. By rigidly excluding par- 
ticular kinds of food the risk of developing 
a specific food deficiency discalc becomes 
very real, and while realising th^^jn 
civilised communities there is probably mm 
danger from over-eating than fitih gndCT' 
eating, all the evidence goes to prove that 
under-nutrition in the long run impsurs the 
vigour of the mind and body and jNcepares 
the soil for bacterial invasion. ' |. * . 
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SWEETS AND CHILDREN’S 
HEALTH 

GEORGE W. FILMING, LR.C.P., 
L.R.CS., L.R.F.PJ;., D.PM., Medical Officer 
Health and School Medical Officer at Tod- 
morden, Totks. 1|||^ 

• SuaAR in all its forms, e.g., in tea, cocoa, 
porridge, jam, sweet cakes, etc,, already 
enters Into the ordinary' ilict. Tf a clilld has 
sugar on~its porridge, sugar in it.s ro< oa and 
jam or marmalade on its bread for breakfast, 
sugar in some form at lunch and supper, then 
emphatically that child siiould not be alUAved 
sweets, ns its diet contains sufiicient sugar 
already. If, on the other hand, its diet is 
slicrt of stignr the deficiency can be made 
good by allowing it to ha\'e. twti or three 
sweets ]K:r day after meals. 

It is very imjxirtant that tlie child should 
not be allowed to eat sweets between meals, 
because sweet-eating between meals is the 
commonest cause of l<*ss of appetite in 
children for their ordinary food, without 
which they do nf>t thrive and become more 
susceptible to disease. If a child is to be gi\en 
the best chance of developing in mind and 
body, it must have a.|iroperly balan<'ed diet 
in conjunction with suit-* 


commercial sugar, of which we commonly 
take two or three in a .singlo cup of^ca, or 
the equiv alent of 4 to S feet of the suga^ 
canc in its natural state. 

Thercfiire, it is easy to see that the con- 
sumption of two or three pence worth of 
sweets repre.senting the amount of sug^r* 
whidi can be o,\tractcd by vigorously suck- 
ing, say, 20 feet of the natural sugar canc is 
a ntosl tinuatural anti escesslve dose, which 
wouhl take the native child with the natural 
prcKlnct about a w'eek toj;,:unstimc as against 
a couple of hours or less to devour a of 
sweets. 

Sugar is a valuable* ingredient of? the diet 
but t'xccssiv c indnlgeiwe in it to the exclusion 
of other even more important articles of 
fiuMl is harmful. If we take Nature as our 
guide we will not go far wrong, but it is in 
our conception of what is natural that we 
may be letl grievi>usly astray. For instance, 
we may say, anti very truly, that milk is a 
natural food anti may tliercftire be consumed 
ad lih, but we must not go fimlier and say 
that cream .aiul butter, being derived from 
milk, an* ulsi> natural fotHls aiitl therefore 
can bt* ctmsumt'tl ad lib. For it must bf 
remembered they are the ct»iu'entratcd fats 


able clothing, exercise and 
fresh air. 

It is frequently said that 
because* stigar is a natural 
food it can have no evil 
effects. This argument 
sounds very plausible at 
first sight but does not 
bear examination. To 
begin with, ordinary sugar 
^nd sweets are not natural 
foods in the true sense. 


For e&atnple, the sugar 
vdiich ai native Vibild 


expract by pro- 
Iroged. and exhausting- 
effort #om 3 feet of 


sugar cane in its natural 


state would not exceed the 


uittoun* in a lump of 
tb^ highly concentrated 



WHICH SHALL IT BE? 

ChHdren shoulAdl^ encouraged to spend their *' sweets ” money on fresh 
fruit, rather than on the goods in the confectioner’s window. 
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" NATURE’S SWEETS ” 


(B.A.H. 


Natives in sugar-producing countries chew tlie fresh cane all day long without 
obtaining an injurious quantity of sugar. 


of milk and no longer in proporiion to the 
other ingredi^Jtts whit h keep llic balance 
right, and should not be taken in the same 
quantities as tlie natural product from which 
they come ; this is incntioncd to emphasise 
the error of taking the niiturul quantity <if a 
natural pixtduct as correct for a concentrated 
form of that product. Excessive consumption 
of sugar is joitductive to constipation, as it 
laeves no residue for the bowels to work 
upon. It is true that this can be made good 
b/^artaking of food which leaves plenty of 
residue, e.g., fruits and vegetables, but un- 
fortunately these things are scorned by the 
child satiated with sugar, and constipation is 
the result and the forerunner of ill-health. 

evil eflccts of constipation in children 
'cannot be over-emphasised. The inevitable 
self-poisoning which accompanies this con- 
dition is the direct precursor of many of the 
ailmenlir prevalent at this time of life. 


"including Suscep- 
tibility to “colds,” 
coughs, catarrhs, 
enlarged •tonsOs 
and adenoids, 
also leads to' a 
lowering of the 
body vitality* 
which- makes in- 
fcction with 
diseases such as 
measles, whoop- 
ing cough, etc., 
extremely pro- 
‘bable. Moreover, 
it is the com- 
mcncen^j^of an 
evil habit likely 
to persist through- 
out life to the 
great detriment 
of health. 

When taking 
too much sugar, 
the child is also 
d<;prived of the 
\ilainius in the 
frcNli fruit and 
t cgctablcs, vyliich 
are so irsscniial to its general well-being by 
its lack of desire for these things. Similarly 
tlie flesh-builders, meat, fish and eggs, are 
pushed aside by the chronic sweet sucker. 

Tlio question so often asked by parents — 

“ Docs sugar do any harm to the teeth ? — ^ 
may be controversial. Experience shows, , 
however, that perfect teeth arc rarely found 
in regular sweet eaters, and very bad teeth 
arc tlie rule. 

Whether sugar decays the teeth dircctl]^ 
by its local action upon them or indirectly 
through interference with the calciufii phos-. 
phatc metabolism or W'ith the -^esire foi« a 
mixed diet, is by no means certain, 
questionably it is related to dental dcca)\i 
some w,ay. The child obtains ^dfubted 
pleasure from sweet-eating ; but strict 
moderation and the indulgence in these 
delights after, and not before or between, 
meals are to be commended. . • ^ * 
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